(19) 



(12) 



Europdisches Patentamt 
^ European Patent Office 

Off ice europten des brevets (11) EP 0 834 831 A2 

EUROPEAN PATENT APPLICATION 



(43) Date of publication: 

0a04.1998 Bulletin 1998/15 

(21) Application number: 97112476.3 

(22) Date of filing: 21 .07.1 997 



(51) lnt.CL^- G06T7/00 



(84) Designated Contracting States: 


• YagI, Kunto 


AT BE CH DE DK ES R FR GB GR IE IT LI LU MC 


Minami-ku, Kyoto 601 (JP) 


NL PT SE 


• Shimooka, Makoto 


Designated Extension States: 


MIrtaml-ku, Kyoto 601 (JP) 


ALLTLVROSi 


• Kawashima, Shinp 




Minaml-ku, Kyoto 601 (JP) 


(30) Priority: 02.10.1996 J P 261883/96 


• Taniguchi, Tomokazu 




Minami-ku, Kyoto 601 (JP) 


(71) Applicant: 


D.S. Technical Research Co., Ltd. 


(74) Representative: 


Kyoto 601 (JP) 


Goddar, Heinz J., Dr. 




FORRESTER & BOEHMERT 


(72) Inventors: 


Franz-Joseph-Strasse 38 


• Nakagawa, Seiji 


80801 Munchen (DE) 


Mlnami-ku, Kyoto 601 (JP) 



CM 
< 

CO 
CO 

CO 
CO 



(54) Image inspection apparatus and method in plate making process 



(57) Provided are an image inspection apparatus 
and an image inspection method in a plate making proc- 
ess which can perform inspection over a wide range 
including not only correction errors in the plate making 
process but errors caused in formation of an original 
plate film and a stage between the formation of the orig- 
inal plate film and completion of printing. A first revise 
recording a color image is regarded as a reference, for 
reading the image on this first revise. A second revise is 
regarded as an object, for reading an image on this sec- 
ond revise. The color images on the first revise (refer- 
ence) and the second revise (object) are compared with 
each other for detecting mismatching portions of these 
images. Rnally, the mismatchir^ portions are displayed 
in a specified format. 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention 5 

The present invention relates to an Image inspec- 
tion apparatus in a plate making process for inspecting 
two images which are formed in different stages of the 
plate making process by connparing the same with each 
other, and an image inspection method in the plate mak- 
ing process. 

Description of the Background Art 

In a plate making process, an original plate film F1 
(consisting of F1Y, F1M, F1C and F1K) is formed in 
response to a previously specified print content for per- 
forming exposure/developmertt thereby forming a press 
plate Pi (consisting of P1Y, P1M, P1C and P1K) as 
shown in Fig. 55, as well known in the art. In order to 
inspect whether or not a printed matter obtained from 
the press plate 1 formed in the aforementioned manner 
matches with the specified print content, a trial print, 
i.e., a proof sheet (first revise) PS1 is prepared from the 
press plate P1, and connpared with the specified print 
content. If a portion mismatching with the specified print 
content is found in this stage, the operation returns to 
the plate making process for forming a new original 
plate film F2 (consisting of F2Y F2M, F2C and F2K) and 
a new press plate P2 (consisting of P2Y P2M, P2C and 
P2K). so that a new proof sheet (second revise) PS2 is 
prepared from the press plate P2. If further correction is 
necessary, a conected original plate film F3 (consisting 
of F3Y F3M, F3C and F3K) is employed for performing 
exposure/development thereby forming a further press 
plate P3 (consisting of P3Y, P3M. P3C and P3K) simi- 
larly to the above, so that a proof sheet (third revise) 
PS3 is prepared from this press plate P3. 

Such correction requires a complicated manual 
operation, leading to inrproper correction of a portion 
mismatching with the specified print content and requir- 
ing correction or erroneous correction of another portion 
requiring no correction. 

To this end, a number of apparatuses for inspecting 
such erroneous correction have been proposed in gen- 
eral. For example. Japanese Patent Laid Open Gazette 
No. 5-281697 (1993) or 7-271009 (1995) describes an 
apparatus which reads images of an original plate film 
formed first and a corrected original plate film and com- 
pares these images with each other for detecting 
HDatch/mismatch, so that an operator can decide 
(inspect) whether or not the corrected content is proper. 

In general, a conventional apparatus such as that 
described in Japanese Patent Laid Open Gazette No. 5- 
281697 regards uncorrected and corrected original 
plate films as a reference and an object respectively and 
conrpares these reference and target with each other. In 



practice, however, an actual print is obtained through 
steps of exposure/development, proof reading and 
printing after formation of the original plate films, and 
hence erroneous exposure in the exposure step or erro- 
neous printing in the proof reading or printing step can- 
not be inspected by merely inspecting the original plate 
films. 

SUMMARY OF THE INVENTION 

An image inspection apparatus in a plate making 
process regarding a proof sheet recording an image as 
a reference and any of an original plate film which is cor- 
rected on the basis of the proof sheet, a press plate 
which is obtained by performing exposure/development 
through the original plate film, and another proof sheet 
which is prepared from the press plate as an object and 
the image inspection apparatus comparing the refer- 
ence with the object and inspecting the same comprises 
a) holding means capable of holding the reference and 
the object, b) illumination means for illuminating the ref- 
erence and the object which are held by the holding 
means, c) image pickup means for receiving light from a 
subject to be read which is one of the reference and the 
object for picking up an image on the subject to be read 
when the subject to be read is heki by the holding 
means while receiving light from another subject to be 
read which is the other one of the reference and the 
oli^ect and picking up an image on the other subject to 
be read when the other subject to be read is held by the 
holding means, d) an optical system for guiding the light 
from either subject to be read which is held by the hold- 
ing means to the image pickup means, e) difference 
detection means for comparing the images on the refer- 
ence and the object with each other on the basis of 
image information outputted from the image pickup 
means ar^ detecting mismatching portions, and f) out- 
put means for displaying a detection result by the differ- 
ence detection means. 

According to the present invention, it is possible to 
inspect not only correction errors but various errors 
caused after formation of the original plate fflm and 
before printing. 

In the image inspection apparatus in a plate making 
process, the optical system has a movable lens group 
which is movable in an optical axis direction and the 
optical system is guiding light from an image recording 
medium held by the holding means to the image pickup 
means through the movable lens group, the image 
inspection apparatus further comprises g) lens driving 
means for driving the movable lens group in the optical 
axis direction and locating the movable lens group on a 
plurality of magnification set positions thereby varying 
the magnification of the optical system at a plurality of 
set magnifications, and the lens driving means includes 
g-1) a driving source for driving the movable lens group 
in the optical axis direction, and g-2) an intermitterrt 
transmission mechanism for transmitting driving force 
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from the driving source to the movable tens group dur- 
ing location of the movable lens group between the plu- 
rality of magnification set positions white intercepting 
transmission of the driving force to the movable lens 
group upon location of the movable lens group on any 5 
one of plurality of magnification set position. 

According to the present invention, the magnifica- 
tion of the optical system can be correctly varied to that 
responsive to the size of the elements forming the 
images of the image recording media so that the images 10 
can be read in a proper magnification responsive to the 
size of the elements fomning the images of the image 
recording media and quickly and correctly inspected 
through comparison of these images. 

In the image inspection apparatus in a plate making is 
process, the image pickup means is adapted to pick up 
an image on each subject to be read as a color image, 
reference and object images which are images on the 
reference and the object are color images respectively, 
the image inspection apparatus further comprises i) 20 
color component adder means for obtaining color conrv 
ponent sums by adding up a plurality of color conpo- 
nents every pixel as to the respective ones of the 
reference and object images, and j) optimum displace- 
ment deciding means for relatively displacing the refer- 2S 
ence and object images in various ways for determining 
matching degrees of spatial distributions of the color 
component sums of the respective pixels of the refer- 
ence arxl object images in the respective ones of the 
displacements and deciding that having the maximum 30 
matching degree as an optimum displacement, and the 
difference detection means compares the reference and 
object images with each other in a state displacing the 
reference and object images by the optimum displace- 
ment for detecting the difference k>etween the reference 3S 
and object images. 

According to the present invention, inspection can 
be made over a wide range in the plate making process 
including not only correction errors but errors caused in 
a stage between formation of the original plate film and 40 
comptetton of printing. 

In the image inspection apparatus in a plate making 
process, the output means outputs a mismatch mark 
indicating a mismatch onto an output paper while mak- 
ing the mismatch mark correspond to a mismatching 45 
position which is detected by the difference detection 
means. 

According to the present invention, inspection can 
be made over a wide range in the plate making process 
including not only correction errors but errors caused in 
a stage between formation of the original plate film and 
completion of printing by clarifying the mismatching por- 
tions of the reference and the object. 

An image inspection apparatus in a plate making 
process for performing image inspection by comparing 
two image data which are caused in different stages of 
the plate making process with each other comprises a) 
means for comparing first digital image data with sec- 



orxJ digital image data and providing a comparison 
result, and b) means for outputting the comparison 
result, and the first digital image data is selected from 
digital image data which is obtained in a stage immedi- 
ately before recording in an image recording medium, 
and digital image data which is obtained by reading an 
image on an image recording medium, while the second 
digital image data is selected from digital image data 
which is obtained in a stage immediately before record- 
ing in an image recording medium, and digital image 
data which is obtained by reading an image on an 
image recording medium. 

According to the present invention, precise image 
inspection can be performed. 

Further, the cost can be reduced and a time for 
forming the image recording media can be saved. 

An object of the present invention is to provide an 
image inspection apparatus in a plate making process 
which can quickly and correctly inspect images of image 
recording media by reading the images in a proper mag- 
nification responsive to the size of elements forming the 
images and comparing the same with each other. 

Another object of the present invention is to provide 
an image inspection apparatus in a plate making proc- 
ess which can perform inspection over a wide range 
including not only correction errors in the plate making 
process but errors caused in a stage between forn\ation 
of an original plate film and completion of printing by 
clarifying misn^tching portions between a proof sheet 
(reference) and the original plate film, a press plate or a 
proof sheet (object) corrected on the basis of the proof 
sheet. 

Still another object of the present invention is to 
provide an image inspection apparatus in a plate mak- 
ing process and an image inspection method in a plate 
making process which can perform precise image 
inspection in a short time at a low cost. 

These and other objects, features, aspects and 
advantages of the present invention will become more 
apparent from the following detailed description of the 
present invention when taken in conjunction with the 
acconnpanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 



Rg. 1 shows a partial appearance of a color image 
inspection apparaiuis according to a first embodi- 
ment of the present invention; 
Rg. 2 is a sectional view of the color image inspec- 
so tion apparatus shown in Rg. 1 with a cover mennber 
set on a transparent glass plate: 
Rg. 3 is a perspective view showing the structure of 
a structural body according to the first embodiment 
of the present invention: 
55 Rg. 4 illustrates the electric structure of the color 
image inspection apparatus shown in Fig. 1 along 
with the optical and mechanical structures; 
Rg. 5 is a flow chart showing the overall operation 
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of the color image inspection apparatus shown In 
Fig.i; 

Rg. 6 is a flow chart showing first revise read 
processing according to the first embodiment of the 
present invention; s 
Rg. 7 is a flew chart showing second revise read 
processing according to the first embodiment of the 
present invention; 

Rg. 8 is a flow chart showing alignment processing . 
according to the first embodiment of the present io 
invention; 

Rgs. 9A to 9C are model diagrams showing the 
contents of the alignment processing according to 
the first embodiment of the present invention; 
Rg. 10 is a flow chart showing plate inspection is 
processing according to the first enrtoodiment of the 
present invention; 

Rg. 11 is a model diagram showing the contents of 
the plate inspection processing according to the 
first embodiment of the present invention; so 
Rg. 12 is a model diagram showing the contents of 
the plate inspection processing according to the 
first embodiment of the present invention; 
Rg. 13 is a fbw chart showing output processing 
according to the first entiodiment of the present 25 
irrvention; 

Rg. 14 is a perspective view showing an optical 

system and a lens driving mechanism according to 

the first embodiment of the present invention; 

Rg. 15 illustrates the structure of the optical system so 

according to the first embodiment of the present 

invention; 

Rg. 16 is a development of a cylindrical member 
along a direction of rotation according to the first 
emtx)diment of the present invention; 35 
Rg. 17 is a flow chart showing difference detection 
processing according to the first embodiment of the 
preserrt invention; 

Rg. 18 is a flow chart showing the difference detec- 
tion processing according to the first embodiment of 40 
the present invention; 

Rg. 19 is an explanatory diagram of Image division 
of first and second revises according to the first 
emtx)diment of the present invention; 
Rg. 20 is a flow chart showing projective sum for* 45 
mation processing for the first revise in X and Y 
directions according to the first embodiment of the 
present invention; 

Rgs. 21 A to 21 E are explanatory diagrams of pro- 
jective sum formation for the first and second so 
revises in the X and Y directions according to the 
first embodimerrt of the present invention; 
Rg. 22 Is a flow chart showing processing of form- 
ing a proper displacement in the X direction and a 
matching degree according to the first embodiment ss 
of the present invention; 

Rgs. 23A to 23F are explanatory diagrams showing 
processing of proper displacement decision in the X 



direction according to the first embodiment of the 
present invention; 

Rg. 24 Is a flow chart showing processing of form- 
ing projective sums of the first revise in U and V 
directions according to the first embodiment of the 
present invention; 

Rgs. 25A and 256 are explanatory diagrams for 
projective sum formation for the first arKJ second 
revises in the U and V directions according to the 
first embodiment of the present invention; 
Rg. 26 Is a flow chart showing processing of form- 
ing a proper displacement in the U direction and a 
matching degree according to the first errbodiment 
of the present invention; 

Rg. 27 is a flow chart showing processing of decid- 
ing an optimum displacement in the X direction 
according to the first embodiment of the present 
invention; 

Rg. 28 is an explanatory diagram showing an oper- 
ation in case of effective correction by projective 
sums in the U and V directions according to the first 
emkxxiiment of the preserrt invention; 
Rg. 29 Is a flow chart showing processing of form- 
ing difference data according to the first embodi- 
ment of the present Invention; 
Rgs. 30A to 30C are explanatory diagrams of the 
processing of forming difference data according to 
the first embodiment of the present invention; 
Rg. 31 Is an explanatory diagram showing block 
extract processing according to the first embodi- 
ment of the present invention; 
Rg. 32 Is an explanatory diagram showing frame 
formation processing according to the first emtxxii- 
ment of the present invention; 
Rg. 33 is an explanatory diagram for illustrating a 
"display format 1 " according to the first embodiment 
of the present invention; 

Rg. 34 is an explanatory diagram for illustrating a 
"display format 2" according to the first emfc)odiment 
of the present invention; 
Rg. 35 is a partially enlarged view of Fig. 34; 
Rg. 36 Is another partially enlarged view of Fig. 34; 
Rg. 37 Is an explanatory diagram for illustrating a 
"display format 3" according to the first embodiment 
of the present Invention; 

Rg. 38 Is an explanatory diagram for Illustrating a 
"display format 4" according to the first embodiment 
of the present irrvention; 

Rg. 39 is an explanatory diagram for illustrating a 
"di^lay format 5" according to the first enr4>odiment 
of the present invention; 

Rg. 40 illustrates the apparatus structure of a prin- 
cipal part of an image inspection apparatus accord- 
ing to a second emtxxiiment of the present 
invention: 

Rg. 41 illustrates the fbw of a ptate nraking process 
carried out through the Image inspection apparatis 
according to the second embodiment of the present 
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invention; 

Fig. 42 illustrates the flow of first exemplary image 
inspection in the image inspection apparatus 
according to the second embodiment of the present 
invention; 

Fig. 43 is a flew chart showing image read process- 
ing according to the second embodiment of the 
present invention; 

Fig. 44 is a flow chart showing alignmerrt process- 
ing according to the second embodiment of the 
present invention; 

Figs. 45A to 45C are model diagrams showing the 
cements of the alignment processing according to 
the second embodiment of the present invention; 
Fig. 46 is a flow chart showing inspection process- 
ing according to the second embodiment of the 
present invention; 

Fig. 47 Is a model diagram showing the contents of 

the inspection processing according to the second 

embodiment of the present invention; 

Fig. 48 Is a model diagram showing the contents of 

the Inspection processing according to the second 

ennbodiment of the present invention; 

Fig. 49 is a flow chart showing output processing 

according to the second embodiment of the present 

inverition; 

Fig. 50 illustrates the flow of second exemplary 
Image inspection in the image inspection apparatus 
according to the secorxl embodiment of the present 
invention; 

Rg. 51 Illustrates the flow of third exemplary image 
inspection in the image inspection apparatus 
according to the second embodiment of the present 
invention; 

Fig. 52 illustrates the flow of fourth exemplary 
image inspection in the image inspection apparatus 
according to the second embodiment of the present 
Invention; 

Fig. 53 illustrates the flow of fifth exenoptary image 
Inspection in the image inspection apparatus 
according to the second embodiment of the present 
Invention; 

Fig. 54 illustrates the flow of sixth exennplary image 
inspection in the Image inspection apparatus 
according to the second embodiment of the present 
Invention; and 

Fig. 55 Is a model diagram showing the flow of a 
plate making process to proof processing forming 
the technical background of the present invention. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

[1. First Emkxxiiment] 

An outline of an Image inspection apparatus 
according to a first embodiment of the present invention 
is now described, followed by detailed description of an 



optical system and a lens driving mechanism as well as 
plate Inspection processing and display formats for 
results of the inspection processing forming characteris- 
tic parts of the present invention. 

5 

<1-1. Outline of Image -Inspection Apparatus) 

Fig. 1 shows a partial appearance of a color image 
inspection apparatus 1 according to the first embodi- 

10 ment of the present Invention, with illustration of XYZ 
rectangular coordinate axes for clarifying the directional 
relation between this figure and those descrit>ed later. In 
this color image inspection apparatus 1 . a transparent 
glass plate 3 is mounted on an upper surface of a body 

15 2. so that a subject to be read such as a proof sheet an 
original plate film or a press plate can be placed on this 
transparent glass plate 3. A Y-side end portion of a 
cover member 4 having a slightly larger plane size than 
the transparent glass plate 3 is coupled to the upper 

20 surface of the body 2 on a +Y side of the transparent 
glass plate 3, so that the cover member 4 is rotataUe 
about the coupled portion. When an operator places the 
subject to be read such as the proof sheet, the original 
plate film or the press plate on the transparent glass 

25 plate 3 and sets the cover member 4 thereon, therefore, 
the sheet-type subject to be read Is held between the 
transparent glass plate 3 and the cover member 4. 
Thus, the transparent glass plate 3 and the cover mem- 
t>er 4 define holding means for holding the siiDject to be 

30 read such as the proof sheet according to the first 
embodiment. 

Rg. 2 is a sectional view of the color Image inspec- 
tion apparatus 1 shown In Fig. 1 , having the cover mem- 
ber 4 set on the transparent glass plate 3. In the interior 

35 of the body 2, a base frame 5 Is arranged on a bottom 
surface side, so that an X-Y driving mechanism 10 Is 
provided on this base frame 5. As shown in Fig. 2. the 
X-Y driving mechanism 1 0 is formed by X and Y driving 
units 1 la and lib extending in the X and Y directions 

40 respectively. 

In the X driving unit 1 1 a, an end of a baW screw 12a 
is rotatably supported by a bearing (not shown), while 
the other end is coupled to an X driving pulse motor 14a 
(not shown). A coupling trfock 13a is fitted with an inter- 

45 mediate portion of the ball screw 12a. Further, the Y 
driving unit 1 lb is fixed onto the coupling block 13a. The 
Y driving unit 1 lb is identical m basic structure to the X 
driving unit 11a, and hence description thereof is omit- 
ted. 

50 in the X-Y driving mechanism 10 having the afore- 
mentioned structure, a coupling block 1 3b which is fitted 
with a ball screw (not shown) of the Y driving unit lib 
can be two-dimer^ionally moved in the X and Y direc- 
tions by controlling X and Y driving pulse motors 

55 respectively. 

Rg. 3 is a perspective view showing the structure of 
a structural body 50. As shown in Fig. 3, the structural 
body 50 formed by integrating an Illumination unit 20, an 
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optical system 30 and a color CCD camera 40 with each 
other is mounted on the two-dimensionally OKDvable 
coupling block 13b. 

In the illumination unit 20, a cylindrical body cover 
21 stores a round fluorescent lamp 22, which is turned 
on/off by an illumination controller. When this round f lu- 
orescertt lamp 22 is turned on, illumination light IL there- 
from passes through an opening 23 provided on an 
upper portion of the body cover 21, and is transmitted 
through the transparent glass plate 3 to enter a part of a 
subject S to be read (a proof sheet, an original plate or 
a press plate). Thus, the round fluorescent lamp 22 
locally illuminates a part of the subject S to be read 
according to the first ennbodiment, whereby illuminance 
distribution on the illuminated area can be uniformal- 
ized. 

The optical system 30 guides the light reflected by 
the illuminated area of the subject S to be read to the 
color CCD camera 40. The optical system 30 is formed 
by a zoom lens and a lens driving motor 32 for driving 
the zoom lens and changing its magnification. The mag- 
nification can be changed in three stages by driving the 
zoom lens with a motor controller 

The structural body 50 having the aforementioned 
structure locally uniformly illuminates the subject S to be 
read which is placed on the transparent glass plate 3 
with the illumination unit 20. properly varies the power of 
an image in the illuminated range, and picks up the 
image with the color CCD camera 40. Further, this 
structural body 50 is mounted on the coupling block 
13b. When the X and Y driving pulse motors 14a and 
1 4b are controlled by the motor controller for two-dimen- 
sionally moving the structural body 50 picking up a local 
image of the subject S to be read in the aforementioned 
manner, therefore, the entire image on the subject S to 
be read can be read. 

Fig. 4 illustrates the electric sfructure of the color 
image Inspection apparatus 1 along with control sys- 
tems for the aforementioned optical and nr^echantcat 
structures. 

This apparatus 1 includes a computer unit having a 
CPU and a memory as a control arithmetic unit 61 . This 
control arithmetic urdt 61 is provided with input/output 
units of a color CRT 62, a keyt>oard 63, a mouse 64, a 
monochrome plotter 65 and a color printer 66. The con- 
trol arithmetic unit 61 controls a voice unit 68 through a 
voice unit controller 67. for transmitting a voice mes- 
sage to the operator. Further, the control arithmetic unit 
61 can turn the round fluorescent lannp 22 on/off 
through an illumination controller 69. Image signals 
(image information) for three color components of red 
(R). green (G) and blue (B) obtained by the color CCD 
camera 40 are supplied to an image input ctrciit 70 to 
be siiDjected to proper image processing, and thereaf- 
ter transmitted to the control arithmetic unit 61 , The con- 
trol arithmetic unit 61 can control the lens driving motor 
32 and the X and Y driving pulse motors 14a and 14b 
through motor controllers 71 and 72 respectively. Fur- 



ther, a magnetic disk 73 is electrically connected with 
the control arithmetic unit 61 as an external recording 
medium. 

The operation of the color image inspection appara- 

5 tus 1 having the aforementioned structure is now 
described with reference to Figs. 5 to 55. 

First, a proof sheet (first revise] PS1 is prepared in 
the flow shown on the uppermost stage of Fig. 55. 
Namely, an original plate film F1 (consisting of F1Y, 

10 F1M, F1C and F1K) is formed in response to a previ- 
ously specified print content for performing expo- 
sure/development through the original plate film F1 
thereby forming a press plate Pi (consisting of P1Y. 
P1M. P1C and P1K). and thereafter the proof sheet 

75 (first revise) PSI is printed from the press plate PI . 

The operator places the first revise PSI formed in 
the aforementioned nnanner on the transparent glass 
plate 3 and operates the keyt)oard 63 or the nnouse 64 
for selecting a first revise read instruction, so that first 

20 revise read processing is executed (step Si in Fig. 5). 

Fig. 6 is a flow chart showing the first revise read 
processing. In this first revise read processing, the oper- 
ator selects a first revise read menu (step S1 01) and the 
apparatus 1 urges the operator to input read parame- 

25 ters on the color CRT 62. The read parameters are 
related not only to the read processing for the first revise 
PS1. but read processing for a second revise PS2 
described later. The operator can input the read param- 
eters, which are formed by "job name**, "paper size"* 

30 "read resolution" and the like, through the keyboard 63 
or the mouse 64. When the operator sets the read 
parameters (step SI 02), the apparatus 1 executes 
steps 8103 to S109 in accordance with the read param- 
eters, for reacfing a color image on the first revise PS1 . 

35 At the step 8103. the apparatus 1 controls the lens 
driving motor 32 through the motor controller 71 for set- 
ting the magnification of the zoom lens, while controlling 
the X and Y driving pulse motors 14a and 14b through 
the motor controller 72 respectively for returning the 

40 structural txxiy 50 including the color CCD camera 40 to 
an origin position. At the step 8104. the apparatus l 
moves the structural body 50 for locating the color CCD 
camera 40 on a read start position (initial camera posi- 
tion). 

45 At tiie step 8105. the apparatus 1 picks up the 
image on the first revise P81 with the color CCD cam- 
era 40. supplies the image signals (image information) 
for the three color components of R. G and B related to 
the irr^ge to the image input circuit 70. performs proper 

so image processing, and thereafter stores the same in the 
memory (not shown) of the control arithmetic unit 61 . 
Thus, a part of the image on the first revise PSI (an 
image for one frame) can be read in an image size cor- 
responding to the magnification set at the step 8103. 

55 Thus, in the first embodiment reading only a part of 
the image with the color CCD camera 40. the entire 
image is divided into the X and Y directions in units of 
frames for successively reading images for the respec- 
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tive frames while two^imensionally moving the color 
CCD camera 40 in the X and Y directions. 

In more concrete terms, the apparatus 1 deter- 
mines whether or not the number of times of nrravement 
of the color CCD camera 40 in the Y direction rratches 
with the numt}er of division In the Y direction (Y divi- 
sional number) at the step SI 06. If the determination at 
the step S106 is of NO, the apparatus 1 moves the color 
CCD camera 40 in the Y direction by one frame at a 
step S107. and reads an image for this frame (step 
S105). If the determination at the step S106 Is of YES, 
on the other hand, the apparatus 1 advances to the step 
Sloa 

At the step S108. the apparatus 1 determines 
whether or not the number of times of movement of the 
color CCD camera 40 in the X direction matches with 
the number of division in the X direction (X divisional 
number). K the determination at the step S108 is of NO, 
the apparatus moves the color CCD camera 40 in the X 
direction by one frame at the step SI 09, and thereafter 
reads an image for this frame (step 8105). If the deter- 
mination at the step SI 08 is of YES, on the other hand, 
the apparatus 1 advances to a step 81 10. 

Thus, it is possible to read images of all frames by 
executing the steps S105 to 8109. for reading the entire 
image of the first revise PS1 serving as a reference in 
plate inspection processing described later. Thereafter 
the apparatus 1 displays the image of the first revise 
PS1 on the color CRT 62 at the step Si 10. Then, the 
apparatus informs the operator of the fact that the first 
revise PS1 is conrtpletely read from the voice unit 68 
through the voice unit controller 67 (voice announce). 

When the read processing for the first revise PS1 is 
conpleted in the aforementioned manner, the operator 
removes the first revise PS1 from the transparent glass 
plate 3, then places a second revise PS2 to be com- 
pared with the first revise PSI. and operates the key- 
board 63 or the mouse 64 for selecting a second revise 
read instruction, so that the apparatus 1 executes revise 
read processing (step 82 in Rg. 5). 

Rg. 7 Is a flow chart showing the second revise 
read processing. In this revise read processing, the 
operator selects a second revise read menu (step 
8201), and the apparatus 1 executes steps S202 to 
8208 on the basis of the read paremieters set at the step 
8102, for reading an image on the second revise PS2. 
The steps 8202 to 8208 correspond to the aforemen- 
tioned steps 8103 to 8109 respectively except that the 
second revise P82 is read, and hence redundant 
description is omitted. 

After reading the entire image of the second revise 
P82. the apparatus 1 displays the read image of the 
- second revise PS2 on the color CRT 62 (step 8209), 
and thereafter informs the operator of the fact that the 
second revise PS2 is completely read from the voice 
unit 68 through the voice unit controller 67 (voice 
announce) at a step 8210. 

When the read processing for the second revise 



PS2 is completed in the aforementioned manner, the 
apparatus 1 executes alignment processing (step 83 in 
Fig. 5). Fig. 8 is a flow chart showing the alignment 
processing. In this alignment processing, the operator 

5 selects a plate inspection start menu (step 8301). and 
operates the mouse 64 while observing an image dis- 
played on the color CRT 62 for instructing schematic 
positions of alignment marks (step 8302). In general, 
two cross marks, i.e.. the so-called register marks are 

10 printed on each of the first and second revises P81 and 
PS2 for registration in plate making and printing steps 
and these marks are used as alignment marks, while 
characteristic parts of the images are utilized as align- 
ment n^rks when the register marks are not provided or 

15 unclear. At a step 8303. therefore, the operator selects 
whether register marks or characteristic parts are uti- 
lized as alignment marks, and the apparatus 1 obtains 
alignment reference coordinates in response to the 
selection. 

20 When the operator selects "register mark" at the 
step 8303, the apparatus 1 advances to a step 8304 
and obtains the alignment reference coordinates as fol- 
lows: Referring to Figs. 9 A to 90, register marks RM are 
present in an area A specified at the step 8302 as 

25 shown in Fig. 9A. and when color concentrations of the 
three color conponenfts R. G and B of respective pixels 
are projectively added up in the Y direction, a concen- 
tration distritsution in the X direction is obtained as 
shown in Fig. 9B. Similarly, a concentration distribution 

30 in the Y direction is obtained as shown in Fig. 9C. 
According to the first embodiment, coordinates XC and 
YC having the highest concentrations are regarded as 
alignment reference coordinates in correspondence to 
the register marks RM in the X and Y directions respec- 

35 tively. 

When the operator selects "characteristic part" at 
the step 8303. on the other hand, the apparatus 1 
advances to a step 8305 so that the operator operates 
the mouse 64 tor instructing a point of the characteristic 
40 parts and the apparatus 1 regards the coordinates of 
the instructed point as the alignment reference coordi- 
nate. 

At the steps 8304 and 8305. the apparatus 1 
obtains two alignment reference coordinates as to the 

45 first and second revises P81 arKj P82 respectively. 

At a next step 8306. the apparatus 1 operates 
amounts of rotation arKl movement of the second revise 
PS2 with respect to the first revise P81 on the basis of 
the four alignment reference coordinates obtained in the 

50 aforementioned manner. Then, the apparatus 1 rotates 
and moves the image of the second revise P82 at a step 
S307 for correcting image information (second revise 
data) of the second revise PS2 so that the second 
revise P82 is superposed on the first revise P81 for 

55 allowing conparison as to whetha- or not the images 
match with each other. 

Then, the apparatus 1 re-displays the entire image 
of the secorKJ revise P82 on the color CRT 62 on the 
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basis of the corrected image information (step 8308). 

When the alignment processing is completed in the 
aforementioned manner, the apparatus 1 carries out 
plate inspection processing (step S4 in Fig. 5). 

Rg. 10 is a flow chart shewing the plate inspection 
processing. In this plate Inspection processing, the 
operator sets plate Inspection conditions such as 
"threshold value", "dust removal size", "display format" 
arKi the like (step S401), and the apparatus 1 executes 
difference detection processing for detecting the differ- 
ence between the first and second revises PS1 and 
PS2 (step S402). Namely, the apparatus 1 divides each 
of the image data of the first and second revises PSI 
and PS2 into n by m areas, calculates the difference 
between the images while locally matching the images 
of the first and revises PS1 and PS2 every divided area, 
and compares the difference with the threshold value 
set at the step S401 . If the difference is larger than the 
threshold value, the apparatus 1 determines that there 
is the difference in the divided area. Thus, the apparatus 
1 detects matching and mismatching portions of the first 
and second revises PSI and PS2 respectively. The mis- 
matching portions include decreased and increased 
portiorts removed and added t>y correction l>ased on the 
first revise PSI respectively. The apparatus 1 forms an 
Image for difference display in accordance with the dis- 
play format set at the step S401 . 

When the difference detection processing (step 
S402) is connpteted. the apparatus 1 carries out contour 
extract processing at a step S403. As shown in Fig. 1 1 . 
this processing Is adapted to extract a linking block B 
(slanted area in Fig. 11) from image data exhit>iting the 
difference between the first and second revises PSI 
and PS2 exceeding the threshold value. When the dif- 
ference between the first and second revises PSI and 
PS2 is so large that a character provided in the first 
revise PSI is deleted by proof reading, for example, the 
block B corresponding to the character size is extracted. 
When the difference between the first and second 
revises PS1 and PS2 is caused by a phenomenon such 
as adhesion of small dust or the like regardless of proof 
reading, on the other hand, a relatively small block B 
results. Thus, the size of the block B remarkably varies 
with the type of the cause for the difference between the 
first and secorKi revises PS1 and PS2. 

When the contour extract processing (step S403) is 
completed, the apparatus 1 advances to a step 8404. 
for counting the number of pixels forming the contour of 
the block B obtained by the contour extract processing 
and conrparing the same with the dust removal size set 
at the step 8401 . From the result of this comparison, the 
apparatus 1 assumes a frame F enclosing the block B 
having a larger pixel count nunnber than the dust 
removal size as shown in Fig. 12, obtains the minimum 
position (Xmin. Ynrwn) and the maxinrujm position 
(Ymax. Ymax) as to the X and Y coordinates forming 
the frame F respectively, and stores the same In the 
magnetic disk 73. 



When the plate inspection processing (step 84 in 
Fig. 5) is completed, the apparatus 1 advances to a step 
85 (Fig. 5), and outputs the result of the plate inspection 
processing. Fig. 13 is a flow chart showing output 
5 processing. In this output processing, the operator 
selects an output menu, and decides the output format 
(step 8501). The. apparatus 1 executes steps 8502 to 
8511 and outputs the result in the specified output for- 
mat. 

10 At a step 8502. the apparatus 1 determines 
whether or not the frame F is to t>e outputted to the mon- 
ochrome plotter 65, and if the determination Is of YES, 
the apparatus 1 reads frame data consisting of the four 
positions Xmin, Ymin, Xmax and Ymax obtained at the 

15 Step 8404 from the magnetic disk 73. and draws a 
frame corresponding to the t^ock B with the plotter 65 
(step 8503). If the determination at the step 8502 is of 
NO. on the other hand, the apparatus 1 advances to a 
step 8504. 

so At the step 8504, the apparatus 1 determines 
whether or not points are to be outputted to the mono- 
chrome plotter 65. and if the determination is of YES, 
the apparatus 1 obtains individual position coordinates 
of the pixels forming the block 6 larger than the dust 

25 removal size, and stores the same in the magnetic disk 
73 while supplying the position coordinates to the mon- 
ochrome plotter 65 for plotting the respective points 
(step 8505). If the determination at the step 8504 Is of 
NO. on the other hand, the apparatus 1 advances to a 

30 step 8506. 

At the step 8506. the apparatus 1 determines 
whether or not the first revise PSI is to be outputted to 
tiie color printer 66. and if the determination is of YES, 
the apparatus 1 outputs the image of the first revise P81 

35 to the color printer 66 (step 8507). If the determination 
at the step 8506 is of NO. on the other hand, the appa- 
ratus 1 advances to a step 8508. 

At the step 8508, the apparatus 1 determines 
whether or not the second revise PS2 Is to be outputted 

40 to the color printer 66. and If tie determination is of 
YES. the apparatus 1 outputs the image of the second 
revise P82 to the color printer (step 8509). If the deter- 
mination at the step 8508 is of NO. on the other hand, 
the apparatus 1 advances to a step 8510. 

45 At the step 8510. the apparatus 1 determines 
whether or not increase/decrease Is to be outputted to 
the color prirrter 66, and if the determination is of YES, 
the apparatus 1 outputs the Images of the portions 
(respective increased and decreased portions) added 

50 and deleted by the proof reading to the color printer 66 
along with the images of the matching portions (step 
851 1 ). If the determination at the step S51 0 is of NO. on 
the other hand, the apparatus 1 returr^ to the step 
8502. 

55 Thus, tiie apparatus 1 outputs the inspection result 
in the specified format 

According to the first embodiment of the present 
invention, as hereinabove described, the apparatus 1 
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regards the first revise PS1 recording a color image as 
a reference, reads its image, regards the second revise 
PS2 including a content corrected on the basis of the 
first revise RSI as an object, reads its image, thereafter 
compares the color images on the first revise (refer- 
ence) PS1 and the second revise (c^ject) PS2 with 
each other for detecting mismatching portions of the 
images, and displays the same in the specified format, 
whereby not only correction errors but various errors 
caused after formation of the original plate film and 
before printing can be inspected. 

Further, the apparatus 1 according to the first 
embodiment is adapted to sequentially read the first and 
second revises PS1 and PS2. Thus, the apparatus 1 
has the following advantageous effects in comparison 
with an apparatus placing the first and second revises 
PS1 and PS2 on the same glass plate in parallel with 
each other, reading respective images and comparing 
and inspecting the same: 

First, the inrage of the first revise PS1 can be read 
in the stage of formation. Thus, the apparatus 1 can 
compare the first revise PS1 with the second revise PS2 
after reading the image of the second revise PS2 by 
pre\/iously reading the image of the first revise PS1 after 
formation of the first revise PS1 and before formation of 
the second revise PS2. whereby the working time 
required for the plate inspection processing can be 
remarkably reduced. 

Further, the image of the first revise PS1 can be 
previously read as described above, whereby preserva- 
tion of the first revise PS1 is unnecessary. 

In addition, the apparatus 1 substitutes the second 
revise PS2 for the first revise PS1 for reading the image, 
whereby the apparatus 1 can be remarkably miniatur- 
ized as compared with the apparatus of arranging the 
first and second revises PS1 and PS2 in parallel with 
each other and reading images. 

While the apparatus 1 regards the first and second 
revises PSi and PS2 as the reference and the object 
respectively in the first emt>odiment. the original plate 
film F2 (consisting of F2Y. F2M. F2C and F2K) formed 
on the basis of the first revise PSI or the press plate P2 
(consisting of P2Y. P2r^, P2C and P2K) obtained by car- 
rying out exposure/development with the original plate 
film F2 may alternatively be regarded as the ot^ject. to 
be compared with the first revise PS1 . 

On the other hand, the proof reading may rKSt be 
completed in the stage of the second revise PS2 bui a 
third revise PS3 may be necessary, as shown in Fig. 55. 
In this case, the apparatus may regard the second 
revise PS2 as a reference, while regarding either an 
original plate film F3 (consisting of F3Y. F3M. F3C and 
F3K) corrected on the basis of the second revise PS2 or 
a press plate P3 (consisting of P3Y. P3M. P3C and 
P3K) obtained by performing exposure/development 
with the original plate film F3 as the object. If a fourth or 
higher-order revise must be prepared, the apparatus 1 
may regard the proof sheet as the reference similarly to 



the above, v^ile regarding any of an original plate film 
corrected on the basis of the proof sheet, a press plate 
obtained by performing exposure/development with the 
original plate film and a new proof sheet printed from 
5 the press plate as the object. 

Further, while the apparatus 1 reads the images in 
the order of the reference (first revise PSI) and the 
object (second revise PS2) in the first embodiment, 
these images may alternatively be read in reverse order. 

70 

<1-2. Optical System and Lens Driving Mechanism) 

The structures of the optical system 30 and the lens 
driving unit 80 are now descn'bed with reference to Fi^. 
75 14 to 16. Fig, 14 is a f>erspective view showing the opti- 
cal system 30 and the lens driving unit 80. while omit- 
ting the illumination unit 20 for facilitating easy 
understanding of the structures of the optical system 30 
and the lens driving unit 80. Fig. 15 illustrates the struc- 
20 ture of the optical system 30. 

As shown in Fig. 1 5. the optical system 30 is formed 
by four lens groups 31 to 34. Among these lens groups 
31 to 34, the lens groups 31 and 34 which are the clos- 
est to the objects (the upper side in Fig. 14 and the left 
2S side in Fig. 15) and the closest to the images (the lower 
side in Fig. 14 and the right side in Fig. 15) respectively 
are fixedly arranged, while the remaining two lens 
groups 32 and 33 held between these lens groups 31 
and 34 are movable along an optical axis OA. The mag- 
so nif ication p of the optical system 30 having the afore- 
merrtioned structure is expressed as follows: 

p = pi X p2 X p3 X p4 

35 where pi . p2. p3 and p4 represent the magnifications of 
the lens groups 31 to 34 respectively. The magnification 
p of the optical system 30 can be varied in three stages 
of high, intermediate and low magnifications by moving 
the movable lens groups 32 and 33 to three magnif ica- 

40 tion set positions t^l to M3 (Fig. 16) by the lens driving 
unit 30. as described below. 

The lens driving unit 80 is formed by a lens driving 
motor 81 serving as a driving source for driving the 
movable lens group 32 and 33 along the optical axis OA 

45 and an intermediate transmission mechanism 82 for 
intermittently transmitting driving force from the lens 
driving motor 81 to the moval)le lens groi os 32 and 33. 
The intermediate transmission mechanism 82 includes 
a cylindrical member 83. having an inner diameter 

so larger than the maximum diameter of the movable lens 
groups 32 and 33. which is arranged to be rotatable 
about the optical axis OA, for nnoving the movable lens 
groups 32 and 33 along the optical axis OA in.the inte- 
rior of the cylindrical member 83. 

55 Fig. 16 is a development of the cylindrical member 
83 along the direction a of rotation. As shown in Fig. 16. 
three horizontal groove portions 84A. 84B and 84C 
extending in parallel with the direction a of rotation are 
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provided on a side surface 83a of the cylindrical mem- 
ber 83 in correspondence to the magnification set posi- 
tions M1 to M3 respectively. Further, inclined groove 
portions 85A and 856 are indinedly provided with 
respect to the direction a of rotation, for interconnecting 
the horizontal groove portions 84A and 84B and the hor- 
izontal groove portions 84B and 84C wrrth each other 
respectively. 

Referring again to Rg. 14. the movable lens groups 
32 and 33 are provided on edge portions thereof with 
follower parts 86 and 87 projecting toward the outer 
peripheries, so that forward end portions of the follower 
parts 86 and 87 are engaged with the horizontal groove 
portions 84A, 84B and 84C and the inclined groove por- 
tions 85A and 85B. When the lens driving motor 81 is 
operated, therefore, the cylindrical member 83 rotates 
about the optical axis OA along with gears 88 and 89, 
and the follower parts 86 arxi 87 slide along the horizon- 
tal groove portions 84A. 84B and 84C and the inclined 
groove portions 85A and 85B. Consequently, the mova- 
ble lens groups 32 and 33 move toward the optical axis 
OA in response to an operation of the motor 81 . 

In the first embodiment having the aforementioned 
structure, the follower parts 86 and 87 are not displaced 
along the optical axis OA but the movable lens groups 
32 and 33 remain in the original positions when the fol- 
lower parts 86 and 87 are in the horizontal groove por- 
tions 84 A, 84B and 840. despite rotation of the 
cylindrical member 83. When the follower parts 86 and 
87 are in the inclined groove portions 85A and 85B. on 
the other hand, the follower parts 86 and 87 are 
extremely displaced along the optical axis OA following 
rotating motion of the cylindrical member 83. resulting in 
remarkable movement of the movable lens groups 32 
and 33, Thus, the driving force is transmitted from the 
motor 81 to the movable lens groups 32 and 33 when 
the movable lens groups 32 and 33 are located between 
the magnification set positions M1 and M3 due to the 
provision of the intermittent transmission mechanism 
82. while such transmission of the driving force to the 
movable lens groups 32 and 33 Is cut off when the oksv- 
able lens groups 32 and 33 are located on the magnifi- 
cation set positions Ml to M3. Even if the amount of 
driving by the motor 81 is slightly varied with respect to 
the target control amount, therefore, the movat>le lens 
groups 32 and 33 can be correctly located on the mag- 
nification set positions M1 and M3. Thus, the images 
can be read in a proper magnification by locating the 
movable lens groups 32 and 33 on the magnification set 
positions Ml to MS in response to the sizes of elements 
forming the images of the first and second revises PS1 
and PS2. for comparing these images with each other 
and quickly and correctly inspecting the same. 

While the range (for one frame) available for the 
color CCD camera 40 is changed when the magnifica- 
tion p of the optical system 30 is varied in the aforemen- 
tioned manner, the control arithmetic unit 61 calculates 
the amounts of movement of the color CCD camera 40 



in the X and Y directions in response to the variation of 
the magnification p for adjusting the amounts of move- 
ment according to the first embodiment. 

While the image inspection apparatus according to 

5 the first embodiment is adapted to read images of a plu- 
rality of image recording media consisting of the first 
and second revises PS1 and PS2 for comparing the 
images with each other arKj inspecting the same, the 
term "image recording media" is not restricted to proof 

10 sheets, but also directed to original plate films and press 
plates. 

The proof reading may not be completed in the 
stage of the second revise PS2 but a third revise PS3 
may t»e required as shown In Fig. 55. In this case, the 

75 "plurality of image recording media" may be formed by 
the second and third revises PS2 and PS3. 

In case of preparing a reference from a proof sheet 
while preparing an object from an original plate film cor- 
rected on the basis of the proof sheet a press plate 

20 otDtatned by performing exposure/de/elopment through 
the original plate film and a proof sheet printed through 
the press plate, comparing images on the reference and 
the object with each other for detecting mismatching 
portions of the images and displaying the same. 

25 obtained is such a specific effect that not only correction 
errors but various errors caused after formation of the 
original plate film and k^fore printing can be inspected. 

While the cylindrical member 83 is provided with 
the groove portions 84A to 840. 85A and 85B arxJ the 

30 intermediate transmission mechanism 82 is formed by 
inproving a cylindrical cam mechanism engaging the 
follower parts 86 and 87 with the groove portions 84A to 
840. 85A and 85B, the structure of the intermittent 
transmission mechanism is not restricted to this but a 

35 general intermittent transmission mechanism can be 
employed. 

(1 -3. Plate Inspection Processing > 

40 The aforementioned plate inspection processing 
(step S4 in Fig. 5) is rK>w described in further detail. 

The flow chart of Fig. 10 shows an outline of the 
plate inspection processing at the step S4 of Fig. 5. The 
plate inspection processing is now described in more 
45 detail with reference to Rg. 10. 

At a step S401, the operator inputs plate inspection 
- — conditions in accordance with the following input items 
displayed on the color CRT 62: 

50 • Threshoki Values: The operator specifies threshold 
values of color tones for respective color compo- 
nents for determining the difference between the 
images of the first and secorxl revises as described 
later in detail. 

55 • Dust Removal Size: The operator specifies the 
threshold value of the size of a block of differer^ce 
data for identifying whether the difference between 
the first and second revises in units of pixels 
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described later comes into question in printing or 
mere irregular printing or the like. 
Display Format: The operator specifies the display 
format by combining "whether or not the first and 
second different in^ges are displayed in a super- s 
posed manner with "display only an image appear- 
ing In the secorxj revise alone", "display only an 
image disappearing in the second revise" or "dis- 
play both" among the difference between the 
images of the first and second revises. io 
Display Method: The operator specifies the display 
method by combining "whether or not the display is 
enhanced" and "negative or positive display" in 
case of selecting "the first revise and the different 
image are not displayed in a superposed manner" is 
in the selected item for the display format 
Display Color: The operator specifies the display 
color for matching images at any of "full color, white 
mask and monochrome" white specifying the dis- 
play color for the different images at any of "full 20 
color, monochrome, red, green and blue". 
Framing: The operator specifies the display color 
and the display format for the frame displayed in 
superposition on the differerrt images. 

Thus, the step S401 is completed. 

At a step S402. the apparatus 1 obtains difference 
data between the first and second revises while locally 
matching the images thereof every snr^ll section. 

Rgs. 17 and 18 are flow charts showing difference 
detection processing. The difference detection process- 
ing is now described along the flow charts. 

At-a step S421. the apparatus 1 loads the image 
data of the first and second revises in the memory of the 
control arithmetic unit 61 every section. 

Rg. 1 9 is an explanatory diagram for image division 
of the first and second revises. In the following explana- 
tory diagrams etc.. X-Y coordinate systems are pro- 
vided in the planes of the figures. 

The first and second revises are divided into the 
same sections, stored in the memory, and read by the 
CPU of the control arithmetic unit 61 at need, to t>e sub- 
jected to processing such as local matching. The CPU 
performs following processing in a software manner. 

The local matching is adapted to compare section 
images of the first and second revises about rectangular 
sections having vertical and transverse sizes dy and dx 
respectively divided by solid lines in Fig. 19. In this local 
matching, the apparatus 1 displaces relative positions 
of the first and second revises every section for obtain- 
ing the most matching displacement. In practice, there- 
fore, the memory stores image data of areas larger by 
widths Lx and Ly in the X and Y axis directions every 
section as to both images, as shown by dotted lines out- 
side the sections. As to outer F>eripheral portions of the 
entire image, however, the apparatus 1 synthesizes 
plain image data with no images by similar widths and 
stores the same in the memory. The apparatus 1 loads 



the inriage data of the overall sections of the first and 
second revises in the memory in the aforementioned 
manner, to complete the step S421. 

At a step S422, the apparatus 1 obtains the follow- 
ing projective sums on the basis of the section image 
data of the first revise loaded at the step S421 . 

Rg. 20 is a flow chart showing processing of form- 
ing projective sums of the first revise in the X and Y 
directions. This flow chart shows the processing at the 
step S422 In more detail. 

Rgs. 21A to 21E are explanatory diagrams of for- 
mation of the projective sums of the first and second 
revises in the X and Y directions. Along the flow chart 
shown in Fig. 20, the processing at the step S422 Is now 
described with reference to Figs. 21 A to 21 E. 

At a step S4221, the apparatus 1 obtains color 
component sums PG by adding up the respective color 
components R. G and B every pixel in each section of 
the first revise and preserves the same in the memory. 

At a step S4222. the apparatus 1 obtains a projec- 
tive sum PX as to each pixel row (described later) of the 
color component sums PG obtained at the step S4221 
arxl stores the same in the memory. Rg. 21 A shows an 
exenplary section image on the left lower corner of the 
entire Image shewn in Fig. 19. The arrangement of the 
pixels in the section image in the X-axis direction shown 
in Rg. 21 A is defined as the pixel row, and that In the Y 
direction Is defined as a pixel column. Fig. 21 B shows a 
waveform of the projective sum PX obtained by adding 
up the color component sums PG of the each pixel 
obtained as to this section image every pixel row. 

At a step S4223. the apparatus 1 obtains a projec- 
tive sum PY by adding up color component sums PG of 
each pixel every pixel column in a similar manner to the 
above, and stores the same in the memory. Fig. 21 C 
shows a waveform of the projective sum PY. When this 
processing is completed, that at the step S422 in Fig. 17 
is conpleted. 

At a step S423 shown In Fig. 17. the apparatus 1 
obtains projective sums SX and SY in the X- and Y-axis 
directions with respect to the image of each section of 
the second revise. This processing is similar to that at 
the step S422. Figs. 21 E and 21 F show waveforms of 
the projective sunns every pixel row and every pixel col- 
umn respectively 

At a step S424, the apparatus 1 obtains a proper 
displacement in the X direction and an X matching 
degree. Fig. 22 is a flow chart showing the processing of 
forming the proper displacement in the X direction and 
the X matching degree performed at the step S424. The 
processing at the step S424 is now described with refer- 
ence to the flow chart 

At a step S4241 , the apparatus 1 substitutes -Lx as 
an initial value of a displacement p for displacing each 
section Image of the second revise for locally matching 
the same with that of the first revise. 

At a step S4242. the apparatus 1 reads the projec- 
tive sum PX of the section obtained at the step S422 of 
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Fig. 17 and a projective sum SX(p) obtained by displac- 
ing the image of the section obtained at the step S423 
by the displacement p in the X direction from the menv 
ory At a step S4243. the apparatus 1 obtains the abso- 
lute value of the difference between the projective sums 
SX(p) and PX of the second and frrst.revises every pixel 
row, and adds the same to all pixel rows in the section. 

Al a step 84244, the apparatus 1 adds "1" to the 
displacement p. At a step S4245. the apparatus 1 deter- 
mines whetiier or not the displacement p is larger than 
the maximum value Lx, to return to the step S4242 if the 
former Is equal to or smaller than the latter, while 
advancing to a step S4246 if the former is larger than 
the latter. 

Rgs. 23A to 23F are explanatory diagranns showing 
processing of proper displacement decision in the X 
direction. It comes to that the apparatus 1 carries out 
processing of obtaining the absolute value of the differ- 
ence between each section image of the first revise and 
the projective sum SX(p) of the second revise displaced 
by the displacement p obtained at the step S4242 every 
pixel row and taking a sum SSX with respect to each 
displacement p in the range of -Lx to Lx by the process- 
ing at the steps S4242 to S4245. as shown in Rgs. 23 A 
to23E. 

At a step S4246. the apparatus 1 obtains a dis- 
placement p minimizing the sum SSX, for regarding the 
same as a proper displacement CX of this section in the 
X-axis direction and storing the same in the memory. 
Fig. 23F shows this state, by plotting sums SSX with 
respect to different displacements p. The apparatus 1 
stores the displacement p minimizing the sum SSX in 
the memory as the proper displacement CX, as shown 
inFig. 23F. 

At a step 84247. the apparatus 1 obtains the ratio 
of the maximum value to the minimum value of the sum 
SSX as an X matching degree RX, and stores the same 
in the memory The processing at the step 8424 in Fig. 
17 is completed due to completion of this processing. 

At a step 8425 in Fig. 17, the apparatus 1 takes the 
sum SSY of the absolute values of the differences 
between the projective sums in the Y-axis direction sim- 
ilarly to the processing at the step 8424, and obtains a 
proper displacement CY minimizing the sum SSY and a 
Y matching degree RY. 

Then, the apparatus 1 advances to a step 8426. 
The processing at the step 8426 is shown in a flow 
chart of Fig. 24 showing processing of forming projec- 
tive sums of the first revise in the U- and V-axis direc- 
tions. Figs. 25A and 25B are explanatory diagrams for 
the projective sum formation of the first and second 
revises in the U- and V-axis directions. As shown in 
Figs. 25A and 25B. the apparatus 1 performs process- 
ing similar to tiiat on the coordinate system X-Y on a 
coordinate system U-V rotating by 45** anticlockwise 
with respect to the aforementioned coordinate system 
X-Y. Namely, the apparatus 1 considers a square area 
which is in contact on its vertices with upper and lower 



sides of each rectangular section of the vertical and 
transverse sizes dy and dx in each section image of the 
first revise, and obtains projective sums PU and PV in 
the U and V directions with respect to this area. In upper 
5 and k>wer end sections of the entire image in the Y-axis 
direction, however, it is assumed that the apparatus 1 
obtains projective sums PU and PV in square areas 
which are inscrit)ed on vertices thereof with areas nar- 
rowed downward and upward from upper and lower 
10 ends thereof by wklths Ly respectively. Figs. 25A and 
25B show an exemplary section on the left lower corner 
of the entire image. At a step 8427. the apparatus 1 
similarly obtains projective sums SU and SV in a section 
image of the second revise in the U and V directions. 
15 Then, the apparatus 1 advances to a step 3428. 
Fig. 26 is a flow chart showing processing of forming a 
proper displacement in the U direction and a matching 
degree at a step 8428 in detail. As understood from this 
flow chart, the apparatus 1 performs local matching tn 
20 the U-axis direction similarly to that at the step S424. for 
okstaining a proper displacement CU in the U-axis direc- 
tion and a U matching degree RU. tn this case, however, 
it is assumed tiiat the displacement p is displaced in the 
range of -Lu to Lu, and the maximum value Lu of thb 
25 displacement is expressed as Lu = Lx/2 . 

At a step 8429, the apparatus 1 performs process- 
ing of forming a proper displacement CV in the V direc- 
tion and a V matching degree RV, similarly to that at the 
step 8428. However, it is assumed that the displace- 
so ment p is displaced in the range of -Lv to Lv, and the 
maximum value Lv of this displacement is expressed as 
Lv = Ly/2 . 

Then, the apparatus 1 advances to a step 8430 in 
Rg. 18. Fig. 27 is a flow chart showing processing of 

35 deciding an optimum displacement in the X direction at 
the step 8430 in detail. Referring to this fk>w chart, 
threshold values for respective matching degrees are 
previously stored in the magnetic disk 73 and read in 
the memory of the control arithmetic unit 61 . 

40 At a step 84301, the apparatus 1 determines 
appropriateness of the X. U and V matching degrees , 
RX. RU and RV. for advancing to a step 84302 if the X 
matching degree RX is smaller than a threshold value 
sxy for the X and Y matching degrees, the U matching 

45 degree RU is smaller than a first threshold value suvl 
for tiie U and V matching degrees and the V matching 
degree RV is smaller than the threshold value suvl , oth- 
enMse advancing to a sXep 84303. The threshold values 
sxy and suvl are selected from those larger but not 

50 excessively larger than "1** respectively. 

At the step 84302, the apparatus 1 assumes that 
local matching is impossible and zeros the optinrum dis- 
placement in the X direction since this corresponds to 
such case that local matching of the section images of 

55 the first and second revises in the proper displacement 
CX in the X-axis direction exhibits rather inferior match- 
ing and local matching in the U and V directions also 
exhBDits rather inferior matching, as understood from the 
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fact that the X, U and V matching degrees RX, RU and 
RV are not much large. 

On the other hand, advancement to the step S4303 
corresponds to such case that any of the X, U and V 
matching degrees RX, RU and RV exhibits excellent 
matching. At the step 84303. the apparatus 1 deter- 
mines the U and V matching degrees again. The appa- 
ratus 1 advances to a step S4303 If the U matching 
degree RU Is smaller than a second threshold value 
suv2 and the V matching degree RV is smaller than the 
threshold value suv2. otherwise advancing to a step 
S4305. The threshold value suv2 is selected from those 
larger than the threshold value suv1. 

Advancement to the step S4303 corresponds to 
such case that both the U and V matching degrees RU 
and RV are smaller than the threshold value suv2 and 
the local matching in the U and V directions exhibits 
rather Inferior matching. In this case, the apparatus 1 
regards the proper displacement CX obtained as the 
result of the local matching in the X direction as an opti- 
mum displacement DX. 

At the step S4305. on the other hand, the apparatus 
1 regards a value obtained by adding projections of the 
proper displacements CU and CV In the U and V direc- 
tions to the proper displacement CX in the X direction as 
an optimum displacement DX in the X direction. The 
optimum displacement DX can be further correctly 
obtained by thus correcting the optimum displacement 
DX in the X direction. Rg. 28 shows a remarkable exam- 
ple thereof. 

Fig. 28 is an explanatory diagram showing effective 
correction by projective sums in the U and V directions, 
with only an image linearly extending in directions of 
about 45** provided in a section image. In this section, 
the projective sum SX(p) in the X direction is equal 
along the overall pixel rows, and hence the minimum 
and maximum values of the sum SSX are substantially 
equal to each other at the step S424 in Fig. 17 and cor* 
rect local matching cannot be performed, while a clear 
peak appears in the projective sum in the V direction. 
Thus, a proper displacement in the V direction Is dearly 
obtained and the matching degree RV in the V direction 
is at a high value, whereby correction of the optimum 
displacement by this Is effective. 

The processing at the step S430 is completed upon 
the aforementioned connpletion of the step S4302. 
S4304 or S4305. 

Processing of deciding an optimum displacement in 
the Y direction at a step 3431 of Fig. 18 is similar to that 
at the step S430. 

Then, the a|:^3aratus 1 determines whether or not 
all sections of the first and second revises are com- 
pletely processed at a step S432 in Fig. 18. and returns 
to the step S421 If the processing is not completed, for 
shifting to processing of the next section. H the process- 
ing Is completed, on the other hand, the apparatus 1 
shifts to processing at a step S433. 

At the step S433, the apparatus 1 produces differ- 



ence data indicating positions of difference t>etween the 
images of the first and second revises. Fig. 29 is a flow 
chart showing the processing of producing the differ- 
ence data at the step 8433 In more detail. Figs. 30A to 

5 30C are explanatory diagrams for the processing of pro- 
ducing the difference data. 

When the first and second revises are different from 
each other as shown In Figs. 30A and 30B. the differ- 
ence data shows positions provided with the different 

10 parts of the images as shown in Fig. 30C. While pixel 
data of the first and secorKi revises have the respective 
color components R. G and B, the difference data pre- 
pares areas varied with the pixels on the memory for 
storing "0" and "1** in areas corresponding to pixels hav- 

15 ing no difference and those having the difference 
respectively. "0" is stored in all areas as initial values. 

With reference to Fig. 29, the processing at the step 
8433 Is now described in detail. 

At a step 84330. the app>aratus 1 relatively slides 

20 the first revise and the second revise every section cor- 
responding to each other by the respective optimum dis- 
placements in the X and Y directions, so that all pixels 
of the first and second revises correspond to each other. 
The apparatus 1 then stores color components of pixels 

25 present In the second revise but at>sent on the first 
revise as increased colors while storing color compo- 
nents of pixels present in the first revise txit absent in 
the second revise as reduced colors for the respective 
color components R. G and B from the Irr^ges of alt 

30 these pixels of the first and second revises. 

Then, the apparatus 1 determines whether or not 
the below processing is completed for all pixels at a step 
84331 , for completing the processing at the step 8433 
if the processing is completed for alt pixels. Othenwlse 

35 the apparatus 1 conrpares the sums of the increased 
and reduced colors of the respective color components 
of the pixels and the threshold values of the color com- 
ponents R. G and B inputted at the st^ 8401 in Fig. 10 
at a step 84332. and stores "1" in areas of the memory 

40 corresponding to the pixels at a step S4333 if any sum 
Is larger than the threshold values. If the sums of all 
color components are not more than the threshold val- 
ues, on the other hand, the apparatus 1 returns to the 
step 84331 for loading next pixel data The processing 

45 at the step 8433 Is completed when the aforementioned 
processing is completed for all pixels as described 
above. 

Then, the apparatus 1 obtains entire image data of 
displayed colors of difference display Images inputted at 

50 the step 8401 from the difference data obtained every 
section at the step S434 in Fig. 18 and stores the same 
in the memory. Thus, the processing at the step 8402 in 
Rg. 10 Is conrtpleted. 

Then, the apparatus 1 shifts to processing at a step 

55 8403 in Fig. 10. At the step 8403. the apparatus 1 
extracts a block B adjacently linking pixels having differ- 
ence from the difference data. Rg. 31 is an explanatory 
diagram for the block extract processing. The blod^ 
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extract processing is now described with reference to 
Fig. 31. 

First the apparatus 1 regards the left lower comer 
of the entire image as a start pixel, retrieves pixels hav- 
ing difference data of "1 " in the Y-axis direction, and suc- 
cessively retrieves an adjacent pixel column In the X- 
axis direction when the difference data are completely 
retrieved by one pixel column in the Y cfirection. 

The apparatus 1 regards the coordinates of a pixel 
corresponding to a memory area where "1" has been 
found at first as a start point of the block B. and stores 
the same as X and Y maximum values Xmax and Ymax 
and X and Y minimum values Xmin and Ymin which are 
the maximum and minimum values in the X- and Y-axis 
directions. Further, the apparatus 1 makes data of the 
area in the memory "2" as retrieved. 

Then, the apparatus 1 retrieves a pixel on a lower 
right direction by 45** with respect to the retri&^al inci- 
dence direction. H the same is not the apparatus 1 
successively retrieves drcumferential areas adjacent to 
the start point anticlockwise. If the same is "1", on the 
other hand, the apparatus 1 makes data in an area of 
the memory corresponding to the pixel "2". Then, the 
apparatus 1 compares an X component of the coordi- 
nate of this pixel with the X minimum value Xmin, for 
updating the same If smaller than the X minimum value. 
othenMse not updating the same. Similarly, the appara- 
tus 1 compares the X connponent also with the X maxi- 
mum value Xmax, for updating the X maxinuim value 
Xmax only when the former is larger than the latter. Fur- 
ther, the apparatus 1 compares a Y component of the 
coordinate of this pixel with the Y maximum and mini- 
mum values Ymax and Yrrdn. for updating the same by 
similar determination. 

The apparatus 1 repeats the aforementioned 
processing until returning to the start point of the block 
B. 

The apparatus 1 further retrle\/es a start point of a 
next block B for performing similar processing, and the 
processing at the step S403 is completed when all dif- 
ference data are completely retrieved. 

As to only the start point, the apparatus 1 anticlock- 
wisely retrieves from a right lower portion of the inci- 
dence direction, and completes retrieval of the block B if 
no pixel of "1 " is present up to a portion above the start 
point. 

Then, the apparatus 1 advances to a step S404 in 
Fig. 10. Rg. 32 is an explanatory diagram for frame for- 
mation processing. At the step S404. the apparatus 1 
first counts the pixel number of the difference data 
obtained at the step S403 every block B. 

Rrst the apparatus 1 counts the number of pixels 
having difference data of •2" and those having differ- 
ence data of **r upwardly adjacent thereto in the posi- 
tive direction of the Y axis from coordinate points having 
the stored X and Y minimum values Xmin and Ymin as 
X and Y components thereof. 

The apparatus 1 changes the counted difference 



data "1" to "2" and retrieves the pixels up to that having 
a component of the Y maximum value Ymax in the Y- 
axis direction while repeating sin^lar processing, suc- 
cessively shifts to retrieval of rightwardly adjacent pixel 

5 columns, ar>d finally reaches difference data corre- 
sponding to a pixel having X and Y components of the X 
and Y maximum values Xmax and Ymax, to complete 
the counting of the difference data of the block B. 

If the count number in the bkx:k B, i.e., the number 

10 of the pixels of the difference data included in the block 
B is larger than the dust removal size specified at the 
step S401 , the apparatus 1 preserves pcmin, Ymin) and 
(Xmax, Ymax) of the t>lock B in the magnetic disk 73 as 
the coordinates of the frame for this block B. tf the pixel 

15 number is smaller than the dust removal size, on the 
other hand, the apparatus 1 preserves no coordinates. 
The apparatus 1 carries out the aforementioned 
processing on each block B, to complete the step S404 
upon conpletion of the processing on all blocks B. 

20 The plate inspection processing is completed in the 
aforementioned manner. 

According to the first embodiment of the present 
invention, as hereinabove described, the apparatus 1 
picks up the images of the first and second revises with 

25 the color CCD camera, obtains color component sums 
by adding up the respective ones of a plurality of color 
componerrts every pixel as to the images of the first and 
second revises respectively, and compares the Images 
of the fo-st and second revises with each other on the 

30 basis of the color component sums for inspectirig the 
same. Thus, the apparatus 1 can compare color images 
such as the first revise or a press plate or an original 
plate film of respective colors with a monochromatk: 
image or compare color images such as the first arKl 

35 secorKJ revises, thereby inspecting not only correction 
errors but errors caused in the stage after formation of 
the original plate film and before completion of printing 
over a wide range in the plate making process. 

Each of the first and second revises includes the 

40 coordinate system X-Y and the coordinate system U-V 
rotating the same anticlockwise by 45'', the color com- 
ponent sum of R, G and B is obtained as to the coordi- 
nate systems every section of each image for obtaining 
the waveform of the projective sum thereof, and the 

45 matching degree of the waveform of the projective sum 
is obtained every section of the first and secorKi revises 
so that a displacement by the coordinate system X-Y is 
corrected with that in the coordinate system U-V when 
the matching degree of the first and second revise 

50 images in the coordinate system X-Y is smaller than the 
threshold value sxy in the coordinate system X-Y and 
that of the first and second revises in the coordinate 
system U-V is larger than the threshold value suv2 in 
the coordinate system U-V. Even if an optimum dis- 
ss placement for processing an image extending in a 45'' 
direction with respect to a priority coordinate system is 
not correctly obtained, therefore, the optimum displace- 
ment is obtained by correction through the coordinate 
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system U-V, whereby color images can be more cor- 
rectly Inspected. 

While the first embodiment has been described 
with reference to the case of performing inspection by 
comparison between the first and second revises, a 
proof sheet can alternatively be compared with a press 
plate or an original plate film. While the press plate or 
the original plate film of respective colors Is monotonous 
in this case, its innage is picked up with a color CCD 
camera so that a color component sum is taken with 
respect to each color component for local matching. In 
this case, further, the matching degrees obtained on the 
basis of single color components at the steps S424 and 
S425 are multiplied by a prescribed magnification. 

While the first and second revises are assumed in 
full colors, those of two-color printing or the like can be 
treated similariy to the monotonous case. 

While the two coordinate systems X-Y and U-V are 
employed in the first embodiment, three or more coordi- 
nate systems may be employed for correction. 

While the coordinate system U-V rotating by 45** 
with respect to the coordinate system X-Y Is employed 
in the first embodiment, the present invention is not 
restricted to this but a coordinate system rotating by 30^ 
or the like may alterrtatively be enployed. 

<1-4. Display Format for Plate Inspection) 

Five display formats of outputting mismatch marks 
(frames or dots described later) indicating mismatching 
portions between first PS1 (reference) and second 
revise PS2 on output papers are now described with ref- 
erence to typical concrete examples respectively. 

For the convenience of illustration, it is assumed 
that four symbols Ml to M4 and three Greek characters 
CI to C3 are printed on each of the first revises PS1 as 
shown in Figs. 33 to 39, for example, so that the symbol 
M2 for "0" is deleted and a Greek character ''ST is added 
by proof reading for producing each second revise PS2 
in each case. 

(1) Display Format 1 (Fig. 33) 

The apparatus 1 sets "output frame to plotter" as 
the display format In the plate inspection conditk>n set- 
ting at the step S401. calculates the difference between 
the first and second revises PS1 and PS2 (step S402), 
extracts mismatching portions of the first and second 
revises PSI and PS2, I.e., blocks corresponding to the 
symbol M2 for "0" and the Greek character C4 respec- 
tively (step S403). obtains minimum and maximum posi- 
tions (Xlmin, Y1min) and (XI max. Yimax) of a frame 
enclosing the symbol t\A2 and the minimum and maxi- 
mum positions (X2min, Y2min) and {X2max. Y2max) of 
a frame enclosing the Greek character C4 and stores 
the same in the magnetic disk (step S404). 

Due to the setting of "output frame to plotter" at the 
step S401. the apparatus 1 nnakes a determination of 



YES at the step S502 for reading frame data consisting 
of the minimum and maximum positions (XI min. Y1 min) 
and (XI max, Yimax) for drawing a frame FR1 indicat- 
ing the first mismatching portions (the portions of the 

5 deleted symbol 1^) on a translucent tracing paper (out- 
put paper) TP and reading the frame data consisting of 
the minimum and maximum positions (X2min, Y2nfwn) 
and (X2max. Y2max) for drawing a frame FR2 indicat- 
ing the second mismatching portions (the portions of 

TO the added character C4) on the translucent tracing 
paper TP with the monochrome plotter 65. 

Thus, the display format 1 is adapted to output only 
the frames FR1 and FR2 indicating the mismatching 
portions on the translucent tracing paper TP, so that the 

75 mismatching portions can be readily and clearly identi- 
fied t>y superposing the tracing paper TP on the second 
revise PS2 with reference to register marks, and inspec- 
tion can be readily made over a wide range including 
correction errors in the plate making process and errors 

20 caused in the stage between formation of the original 
plate film and completion of printing. 

(2) Display Format 2 (Rg. 34) 

25 The apparatus 1 sets "output dot to p>lotter" as the 
display format in setting of the plate inspection condi- 
tions at the step S401. calculates the difference 
between the tirst and second revises PS1 and PS2 and 
detects the mismatching portions of the first and second 

30 revises PSI and PS2. i.e., the symbol M2 for "0" and the 
Greek character "6" for forming an image for difference 
display consisting of difference data (step 8402). 

Due to the setting of "output dot to plotter" at the 
step S401. the apparatus 1 makes a determination of 

35 YES at the step S504. and advances to the step 8505 
for converting the difference data to dots for drawing a 
dot image DM (an area AA in Fig. 34 shown in Rg. 35 in 
an enlarged manner) indicating the first nnismatching 
portions (the deleted portions of the synr^l M2) and its 

40 outline and a dot image D12 (an area BB in Fig. 34 
shown in Rg. 36 in an enlarged manner) indicating the 
second mismatching portions (the added portions of the 
character C4) and its outline on a translucent tracing 
paper TP. 

45 Thus, the display format 2 is adapted to output only 
the dot images DI1 and DI2 indicating the mismatching 
portions and the outlines thereof on the translucent trac- 
ing paper TP, for attaining effects similar to those of the 
display format 1 . 

so 

(3) Display Format 3 (Fig. 37) 

The apparatus 1 sets "output first revise to printer" 
as the display format In the plate inspection conditions 
55 at the step 8401 and calculates the difference between 
the first and second revises PSI and PS2 (step 8402), 
ot>tains the minimum and maximum positions (Xlmin, 
Y1 min) and (X1 max, Y1 max) of the frame enclosing the 
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symbol M2 and the minimum and maximum positions 
(X2min, Y2min) and (X2max, Y2max) of the frame 
enclosing the Greek character C4 and stores the same 
in the magnetic disk similarly to the case of the display 
format 1 (step S404). 

Due to the setting of ^'output first revise to printer" at 
the step 8401 . the apparatus 1 makes a determination 
of YES at the step S506 and reads the image data of the 
first revise PS1 and frame data produced at the step 
S404 for drawing 

the frame FRI indicating the first mismatching por- 
tions (the deleted portions of the symbol M2}, 
the frame FR2 Indicating the second mismatching 
portions (the added portions of the character C4), 
and 

the innage of the first revise PS1 

with the color printer 66 on a color printer paper sheet 
CP for exclusive use in color printer. 

Thus, the display format 3 is adapted to output the 
image of the first revise RSI and the frames FRI and 
FR2 indicating the mismatching portions in a super- 
posed manner, so that the mismatching portions of the 
first and second revises PS1 and PS2 can be readily 
and clearly identified from the image outputted on the 
color printer paper sheet CP. and inspection can be 
readily made over a wide range including correction 
errors in the plate making process and errors caused in 
the stage between formation of the original plate film 
and completion of printing. 

(4) Display Format 4 (Rg. 38) 

First the apparatus 1 sets **output second revise to 
printer" as the display format in setting of the plate 
inspection conditions at the step 8401, for outputting 
the second revise PS2 and the frames FR1 and FR2 
indicating the mismatching portions in a superposed 
manner dissimilarly to the display format 3 for outputting 
the first revise PS1 and the frames FR1 and FR2 indi- 
cating the mismatching portions in a superposed man- 
ner, while the remaining points of this display format 4 
are identical to those of the display format 3. 

In the display format 4. the apparatus 1 calculates 
the difference between the first and second revises PS1 
and PS2 at the step 8402 due to the setting of "output 
second revise to printer" at the step S401 . for obtaining 
the minimum and maximum positions (X1min. Y1min) 
and (XI max, Y1 max) of the frame enclosing the symlx)! 
M2 and the minimum and maximum positions (X2min. 
Y2min) and (X2max. Y2max) of the frame enclosing the 
Greek character C4 similarly to the display format 1 
(step 8404). The apparatus 1 makes a determination of 
YE8 at the step 8508 and reads image data of the sec- 
ond revise PS2 and frame data produced at the step 
8404 for drawing 



• the frame FRI indicating the first mismatching por- 
tions (the deleted portions of the symbol M2), 

• the frame FR2 indicating the second mismatching 
portions (the added portions of the character C4). 

5 and 

, • the image of the second revise PS2 

with the color printer 66 on a color printer paper sheet 
CP 

10 Thus, the mismatching portions of the first arKj sec- 
ond revises P81 and P82 can be readily and clearly 
identified from the image outputted on the color phnter 
paper sheet CP. and inspection can be readily made 
over a wide range including correction en-ors in the plate 

75 making process and errors caused in the stage between 
formation of the original plate film and completion of 
printing. 

(5) Display Format 5 (Rg. 39) 

so 

The apparatus 1 sets "output increase/decrease to 
printer" as the display format in the plate inspection con- 
ditions at the step 8401 , and calculates the difference 
between the first and second revises P81 and P82 

25 (step 8402). In case of setting "display cotor" for match- 
ing portions as Vhite maslC. the apparatus 1 operates 
color concentrations of the respective color components 
of pixels forming images of the matching portions on the 
basis of the aforementioned calculation fornruila. for 

30 approaching the images of the matching portions to 
white. 

Then, the apparatus 1 obtains the minimum and 
maximum positions (Xlmin, Yimin) and (XI max. 
Ylnax) of the frame enclosing the symbol M2 and the 

35 minimum and maximum positions (X2min, Y2min) and 
(X2rT)ax, Y2max) of the frame enclosing the Greek char- 
acter C4 and stores the same in the magnetic disk, sim- 
ilarly to the case of the display format 1 (step 8404). 
The apparatus 1 makes a determination of YE8 at 

40 the step 8510 due to the setting of "output 
increase/decrease to printer" at the step 8401 , for read- 
ing image data of the white-masked matching portions, 
those of increased portions, those of decreased por- 
tions, and frame data produced at the step 8404 and 

45 drawing 

the frame FRI indicating the first mismatching por- 
tions (deleted portions of the symbol M2). 
the frame FR2 indicating the second mismatching 
50 portions (added portions of the character C4), 

the images (symbols Ml. M3 and M4 and charac- 
ters C1 to C3 shown by broken lines) of the match- 
ing portions. 

the increased image (character C4 shown by solid 
55 Knes) of the increased portions, and 

the increased image (symbol M2 shown by solid 
lines) of the deaeased portions 
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with the color printer 66 on a color printer paper sheet 
CP. While the apparati^ 1 Is to set presence/absence of 
"frame output" in case of setting "output 
increase/decrease to printer" for drawing the frames 
FBI and FR2 in superposition with the increased and 5 
decreased innages when setting frame output as shown 
in the aforementioned exanple (display format 5). draw- 
ing of the frames FRI and FR2 is omitted when the 
appcUBtus 1 sets no frame output for drawing only the 
images of the nrtatdiing portions and the increased and w 
decreased images with the color printer 66. although 
description of this is omitted in the above. 

Thus, the display format 5 is adapted to output the 
images of the increased and decreased portions and 
the frames FRI and FR2 indicating the mismatching 15 
portions in a superposed manner, whereby the nnis- 
matching portions of the first and second revises PS1 
and PS2 can be readily and clearly identified from the 
images outputted to the color printer paper sheet CP, 
and inspection can be readily made over a wide range in 20 
the plate maldr^ process including correction errors 
and errors caused in the stage between formation of the 
original plate film and completion of printing. 

Further, the apparatus 1 white-masks tiie images of 
the matching portions for approaching the same to 2S 
white, whereby the mismatching portions can be further 
clearly and readily identified to further sinrplify the 
inspection. 

The display color, which can be selected in the 
aforementioned manner, is preferably properly assorted so 
and selected/set in response to the specified content of 
printing so that mismatching portions are properly clari- 
fied. In^ case of selecting/setting respective display 
colors in the display format 5 shown in Rg. 39 as fol- 
lows, for example: 

matching portions: white mask, 
increased portions: red. 
decreased portions: green, and 
frames: red 

the mismatching portions are clarified while the 
increased or'decreased portions can be readily deter- 
mined from the display color of the mismatching por- 
tions. 

While the apparatus 1 outputs the frames FR1 and 
'FR2 indicating the mismatching portions on the translu- 
cent tracing paper TP in each of the display formats 1 
and 2, these frames may alternatively be outputted on a 
transparent output paper, as a matter of course. While 
the apparatus 1 outputs the frames FRI and FR2 on the 
color printer paper sheet CP in each of the display for- 
mats 3 to 5. further, the output paper is not restricted to 
this but the frames FRI and FR2 may alternatively be 
outputted to a general copy paper or the like. 



[2. Second Embodiment] 
(2-1. Apparatus Structure) 

Fig. 40 illustrates the apparatus structure of a prin- 
cipal part of an image inspection apparatus according to 
a second embodiment of tiie present invention. 

This apparatus includes a scanner input computer 
161 for controlling various types of output units, an 
inspection result output computer 162, an inspection 
processing computer 163 and a digital data output unit 
164, which are connected with each other through a 
network NW as LAN (local area network). 

The scanner input computer 161 is connected with 
a scanner 160. This scanner input computer 161 is 
adapted to control a voice unit 168 through a voice unit 
controller 167 for transmitting voice messages to an 
operator. Further, the scanner input computer 161 can 
control on/off operations and brightness of a round fluo- 
rescent lamp 122 through an illumination controller 169. 
Image signals (image information) of three color conrpo- 
nents R (red). G (green) and B (blue) obtained by a 
color CCD camera 140 are supplied to. an image input 
circuit 170. subjected to proper image processing, and 
thereafter transferred to the scanner input computer 
161 . The scanner input conrputer 161 can control a lens 
driving motor 132 and X and Y driving pulse motors 
114a and 114b through motor controllers 171 and 172 
respectively. 

The inspection result output connputer 162 can out- 
put image inspection results etc. through a color printer 
165 and a monochrome plotter 166. 

The inspection processing computer 163 carries 
out image inspection processing on image data inputted 
through the network NW, 

The digital data output unit 164, which is connected 
with a film output unit 1 73 and a press plate output unit 
174. controls these units for forming an original plate 
film and a press plate at need. A press plate exposure 
unit 1 75 also has a function of forming a press plate 
from an original plate film. 

The image inspection apparatus according to the 
second embodiment further includes a proof press 181 
for forming a proof sheet PSi from a press plate Pi (con- 
sisting of PiY. PiM, PiC and PiK). as shown in Fig. 41. 
Hereinafter i = 1. 2. ... represent first, second ... revises 
respectively. 

Rg. 41 shows the flow of a plate making process 
carried out tiirough the image inspection apparatus 
according to the second emtxxjiment. Fig. 41 omits the 
elements from the voice unit controller 167 to the motor 
controller 1 72 provided between the scanner input com- 
puter 161 and the scanner 160. - 

The operator switches whether an original plate film 
is formed on the basis of image data previously stored 
in a memory of tiie digital data output unit 164 through 
the network NW for obtaining a press plate and obtain- 
ing tiie proof sheet PSi on the basis thereof or a press 
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plate is directly obtained from image data (OTP (compu- 
ter to plate)) for obtaining the proof sheet PSi on the 
basis thereof, through in instnjction to the digital data 
output unit 164 through a keyboard (not shown) belong- 
ing thereto. 

In case of outputting the original film and printing a 
press plate on the basis thereof, the apparatus trans- 
mits the innage data to the film output unit 1 73 as shown 
by arrow A1 , for forming an original plate film R (consist- 
ing of RY. FiM, RC and RK) as shown by arrow A2. The 
apparatus transmits the original plate film R to the press 
plate exposure unit 175 as shown by arrow A3, for out- 
putting a press plate Pi as shown by arrow A4. Further, 
the apparatus transmits the press plate Pi to the proof 
press 181 as shown by arrow A5, for outputting the 
proof sheet PSi as shown by arrow AB. 

In case of directly obtaining the press plate from the 
image data, on the other hand, the apparatus transmits 
the image data to the press plate output unit 174 as 
shown by arrow B1 . for forming the press plate Pi on the 
basis thereof, as shown by arrow B2. Further, the appa- 
ratus transmits the press plate Pi to the proof press 181 
as shown by arrow B3. for obtaining the proof sheet PSi 
as shown by arrow AB. 

The original plate film R, the press plate Pi arrd the 
proof sheet PSi obtained in the aforementioned 
processing are loaded in the scanner input corrputer 
161 by the scanner 160 at need for performing image 
inspection, and transmitted to the ir^ection processing 
computer 163 as digital image data through the network 
NW, to be ernployed for image inspection. 

The apparatus transmits the image inspection 
results obtained in the inspection processing conputer 
163 to the inspection result output computer 162 at 
need through an instruction by the operator, and outputs 
the same through the color printer 165 and the mono- 
chrome plotter 166. 

<2-2. Rrst Exemplary Innage Inspection Processing) 

Rg. 42 illustrates the flow of first exemplary innage 
inspection in the image inspection apparatus according 
to the second embodiment of the present invention. In 
this example, the apparatus directly obtains a first revise 
press plate PI by OTP, for carrying out image inspection 
in a plate making process of obtaining a proof sheet on 
the basis thereof. In more concrete terms, the appara- 
tus reads a first revise, proof sheet PSI (corresponding 
to a first image recording medium) with a scanner 1 60 
for preparing digital image data (con'esponding to first 
digital image data) for a reference image, while forming 
second revise digital data PD2 (corresponding to sec- 
ond digital image data) by performing correction on the 
basis of the first revise as an object image, for compar- 
ing the reference and object images with each other and 
performing image inspection. In the digital data output 
unit 164 of the image inspection apparatus according to 
the second embodiment, first and second revise press 



plate digital data PD1 and PD2 are TIFF data, which are 
digital image data including four color conponents Y 
(yellow), M (magenta). C (cyan) and K (black) every dot. 
Rrst. the press plate output unit 174 forms the first 
5 revise press plate PI through the first revise press plate 
digital data PD1 (not shown) received from the digital 
data output unit 164, for applying the same to the proof 
press 181 and outputting the first revise proof sheet 
PSI. 

10 Then, the scanner 160 (see Fig. 41) loads the first 
revise proof sheet PS1 in the scanner input computer 
161 (see Fig, 41). 

Rg. 43 Is a flow chart showing image read process- 
ing. In this Image read processing, the operator selects 

75 an innage read menu (step 82101), and is facilitated to 
input read parameters in the color CRT of the scanner 
input conputer 161. The read parameters, which are 
related not only to read processing for the first revise 
proof sheet PSI but that for an original plate film F1 arid 

20 a first revise press plate PI and other products as 
described later, are described with reference to the first 
revise proof sheet PSI . The read parameters are 
formed by "JOB name", "innage size", "read resolution" 
and the like, which can be inputted by the operator 

25 through the keytx>ard (not shown) or a mouse (not 
shovm) of the scanner input computer 161. When the 
operator sets the read parameters (S2102). the appara- 
tus executes steps S2103 to S2109 in accordance with 
these read parameters for reading a color image on the 

30 first revise proof sheet PSI . 

At the step S2103, the apparatus controls the lens 
driving motor 132 through the motor controller 171 for 
setting the magnification of a zoom lens, while control- 
ling the X and Y driving pulse motors 114a and 114b 

35 through the motor controller 172 respectively for return- 
ing a structural body 150 including the color CCD cam- 
era 140 to an origin position. At the step S2104. the 
apparatus so moves the structural body 1 50 as to locate 
the color CCD camera 140 on a read start position (ini- 

40 tial camera position). 

At the step S2105, the apparatus picks up the 
image on the first revise proof sheet PSI with the color 
CCD camera 140 for supplying image signals (image 
information) for three color components R. G and B 

45 related to the innage to the image input circuit 170 and 
performing proper innage processing, and thereafter 
stores the same in the memory (not shown) of the scan- 
ner input computer 161 . Thus, the apparatus can read a 
part (image for one frame) of the image on the first 

50 revise proof sheet PSI in an image size responsive to 
the magnification set at the step S2103. 

According to the second emtx)diment, as herein- 
above described, the apparatus reads only a part of the 
innage vnth the color CCD camera 140. The apparatus 

55 divides the entire innage in X and Y directions in units of 
single frames, for two-dimensionally moving the color 
CCD camera 140 in the X and Y directions and succes- 
sively reading images of single frames respectively 
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In more conaete terms, the apparatus makes a 
determination as to whether or not the number of times 
moving the color CCD camera 140 in the Y direction 
matches with the nurri)er (Y divisional number) of the 
sections divided in the Y direction at the step S2106 and 
moves the color CCD camera 140 in the Y direction by 
one frame at the step S21 07 while making a determina- 
tion of NO at the step S2106. for thereafter reading the 
image of this frame (step S21 05). When making a deter- 
mination of YES at the step S2106, on the other hand, 
the apparatus advances to the step S2108. 

The apparatus makes a determination at the step 

521 08 as to whether or not the number of times moving 
the color CCD camera 140 in the X direction matches 
with the number (X divisional number) of the sections 
divided in the X direction and moves the color CCD 
camera 140 in the X direction by one frame at the step 

52109 when making a determination of NO at the step 
S2108. for thereafter reading the image of this frame 
(step S2105). When making a determination of YES at 
the step S2108. on the other hand, the apparatus 
advances to a step S21 1 0. 

Thus, the apparatus can read images of all frames 
by executing the steps S2105 to S2109. for reading the 
entire image of the first revise proof sheet PS1 serving 
as a reference in image inspection processing 
desaibed later. Thereafter the apparatus displays the 
image of the first revise proof sheet PSI read at the step 

521 10 on the color CRT of the scanner input computer 
161. The voice unit 168 informs the operator of this 
completion of the reading of the first revise proof sheet 
PS1 through the voice unit controller 157 (voice 
announce). 

The read processing for the first revise proof sheet 
PS1 which is the object of reading is completed in the 
aforementioned manner, so that the obtained digital 
image data of the first revise proof sheet PS1 is trans- 
mitted to the inspection processing computer 163 
through the network NW. 

In parallel with this, the operator makes correction 
on errors etc. in the first revise proof sheet PS1 with 
respect to the first revise press plate digital data PD1 
previously transmitted to an image correction unit (not 
shown) through the network NW (the operator changes 
•*0" of the first revise proof sheet PSI to "C* while con- 
firming the same through the monitor in the example 
shown in Fig. 42). for returning the press plate digital 
data PD2 for the second revise press plate digital image 
data to the digital data output unit 164 while transmitting 
the same to the inspection processing computer 1 63. 

The apparatus compares the digital image data of 
the first revise proof sheet PSI sheet serving as a refer- 
ence image with the second revise press plate digital 
data PD2 serving as the object image in the inspection 
processing computer 163. for performing image inspec- 
tion. The processing is now described on this exanrtple. 

First, the apparatus first performs alignment 
processing of both image data. 



Fig. 44 is a flow chart showing the alignment 
processing. In this alignment processing, the operator 
selects an inspection start menu in the inspection 
processing computer 163 (step S2301). and operates 

5 the attached mouse while observing the image dis- 
played on the color CRT belonging to the inspection 
processing computer 163 for instructing schematic posi- 
tions of alignment n^rks (step S2302). While two cross 
marks, i.e.. the so-called register marks are provided on 

10 each of the objects such as the first revise proof sheet 
PS1 and the second revise press plate digital data PD2 
for alignment in plate making - printing steps to be 
enrtployed as alignment marks, characteristic parts of 
the images are utifized as alignment nnarks when no 

15 register marks are provided or the register marks are 
unclear. At a step S2303, therefore, the operator selects 
whether the register marks or the characteristic parts 
are utilized as the alignment marks, for obtaining align- 
ment reference coordinates in response to the selec- 

20 tion. 

When the operator selects ''register mark* at the 
step S2303. the apparatus advances to a step S2304. 
for obtaining the alignment reference coordinates as fol- 
lows: Namely, register marks RM are present in an area 

25 A specified at the step S2303 as shown in Fig. 45A. and 
the apparatus obtains a concentration distnlxition in the 
X direction as shown in Fig. 45B by projectivety adding 
up color concentrations of three color components R. G 
and B of each pixel in the Y direction. Similarly, the 

30 apparatus obtains concentration distributions in the Y 
direction as shown in Fig. 45C. In the second einbodi- 
ment. the apparatus regards maximum coordinates XC 
and YC having high concentrations in the X and Y direc- 
tions respectively in correspondence to the register 

35 marks RM as the alignment reference coordinates. 

When the operator selects "characteristic part" at 
the step S2303. on the other hand, the apparatus 
advances to a step S2305, so that the operator instructs 
a single point of characteristic parts by operating the 

40 mouse of the inspection processing computer 163 for 
regarding the coordinates of this instructed point as the 
alignment reference coordinates. 

At the steps S2304 and S2305, the apparatus 
obtains two alignment reference coordinates as to the 

45 first revise proof sheet PSI while obtaining two align- 
ment reference coordinates as to the second revise 
press plate digital data PD2 respectively. 

At a step S2306. the apparatus operates amounts 
of rotation and movement of the second revise press 

so plate digital data PD2 with respect to the first revise 
proof sheet PS1 on the basis of the four alignment ref- 
erence coordinates obtained in the aforementioned 
manner respectively. Then, the apparatus 
rotates/moves the image of the second revise press 

55 plate digital data PD2 at a step S2307 for superposing 
the same with the first revise proof sheet PSI and cor- 
recting the data PD2 for allowing conrparison of 
match/mismatch thereof. 
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Further, the apparatus re-displays the entire image 
of the corrected second revise press plate digital data 
PD2 on the color CRT of the inspection processing 
computer 163 (step S2308). 

When the alignment processing is completed in the 
aforementioned manner, the apparatus performs 
inspection processing. In the following descr^tion. the 
Inspection processing conrtputer 163 changes press 
plate digital image data of a TIFF system received from 
the digital data output unit 164 to data of a BMP system 
of three colors R» G and B. and conpares concentration 
signals of the respective componerrts thereof with those 
of BMP digital image data obtained by reading the first 
revise proof sheet PS1 received from the scanner Irput 
computer 161 for performing image inspection. 

Rg. 46 is a flow chart showing the image inspection 
processing. In this image inspection processing, the 
operator sets inspection conditions such as ^threshold 
value", "dust removal size", "display format" and the like 
(step S2401), and the apparatus executes difference 
detection processing for detecting the difference 
between the first revise proof sheet PS1 and the second 
re^/ise press plate digital data PD2 (step S2402). 
Namely, the apparatus divides each of the image data of 
the first revise proof sheet PS1 arxi the second revise 
press plate digital data PD2 into n by m areas, for calcu- 
lating the difference between the images while locally 
matching the images of the first revise proof sheet PS1 
and the second revise press plate digital data PD2 
every divided area and comparing the difference with 
the threshold value set at the step S2401. The appara- 
tus determines presence of the difference in the divided 
area if the difference is larger than the threshold value. 
Thus, the apparatus detects rnatching and mismatching 
portions between the first revise proof sheet PS1 and 
the second revise press plate digital data PD2 respec- 
tively The mismatching portions include decreased and 
increased portions deleted and added by correction 
based on the first revise proof sheet PS1 . The appara- 
tus forms an image for displaying the difference in 
accordance with the display format set at the step 
S2401. 

When the difference detection processing (step 
S2402) Is completed, the apparatus performs contour 
extract processing at a step S2403. This processing is 
adapted to extract a linking block B (slant areas) from 
image data having a difference between the first revise 
proof sheet PS1 and the second revise press plate dig- 
ital data PD2 larger than the threshold value, as shown 
in Fig. 47. When the apparatus deletes a character, 
present in the first proof sheet PS1 , for example, having 
a targe difference between the first revise proof sheet 
PSI and the second revise press plate digital data PD2 
by proof reading, the block 6 corresponding to the char- 
acter size Is extracted. When a difference between the 
first revise proof sheet PSI and the second press plate 
digital data PD2 Is caused by a phenomenon such as 
adhesion of small dust essentially irrelevant to proof 



reading, on the other hand, this results in a relatively 
small block B. The sizes of the blocks are remarkably 
varied with the types of factors causing the difference 
between the first revise proof sheet PSI and the second 
5 revise press plate digital data PD2. 

When the contour extract processing (step S2403) 
is completed, the apparatus advarKes to a step S2404. 
for counting the number of pixels forming the contours 
of the block B obtained by the contour extract process- 
to Ing and comparing the same with the dust renx>val size 
set at the step S2401 . As to the block B having a larger 
pixel count number than the dust removal size, the 
apparatus assumes a frame F enclosing this block B as 
shown in Fig. 48 for obtaining minimum and maximum 
IS positions (Xmin, Ymin) and (Xmax, Ymax) for X and Y 
coordinates forming the frame F respectively and stor- 
ing the same in the magnetic disk of the inspection 
processing computer 163. 

When the Inspection processing Is completed, the 
20 apparatus outputs the results of the inspection process- 
ing. Fig. 49 is a flow chart showing output processing. In 
this output processing, the operator selects an output 
menu, for deciding the format of the output (step 
S2501). Then, the apparatus executes steps 82502 to 
25 S2512 tor outputting the results In the specified output 
format. 

The apparatus makes a determination at the step 
S2502 as to whether or not the frame F is to be output- 
ted to the monochrome plotter 166. When making a 

30 determination of YES. the apparatus reads frame data 
consisting of the four positions Xmin. Ymin, Xmax and 
Ymax obtained at the step S2404 from the magnetic 
disk of the inspection processing computer 163. for 
drawing the frame con-esponding to the block B with the 

35 monochrome plotter 166 (step S2503). When making a 
determination of NO at the step S2502, on the other 
hand, the apparatus advances to the step 82504. 

At the step S2504, the apparatus makes a determi- 
nation as to whether or not dots are to be outputted to 

40 the monochrome plotter 166. When making a determi- 
nation of YES, the apparatus obtains respective position 
coordinates of the pixels forming the block B as to the 
' block B larger than the dust removal size and stores the 
same in the magnetic disk (not shown) of the Inspection 

45 result output computer 162 while supplying the position 
coordinates to the monochrome plotter 166 for plotting 
the respective points (step S2505). When making a 
determination of NO at the step S2504. on the other 
hand, the apparatus advances to the step S2506. 

50 The apparatus makes a determination at the step 
S2506 as to whether or not the first revise is to be out- 
putted to the color prirrter 165. When making a determi- 
nation of YES. the apparatus outputs the Image of the 
first revise proof sheet PSI to the color printer 1 65 (step 

55 82507). When making a determination of NO at the 
step 82506. on the other hand, the apparatus advances 
to a step 82508. 

At the step 82508, the apparatus makes a determi- 
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nation as to whether or not the second revise press 
plate digital data PD2 is to be outputted to the color 
printer 165. When making a determination of YES. the 
apparatus outputs the image of the second T&Ase press 
plate digital data PD2 to the color printer 165 (step 
S2509). When making a determination of NO at the 
step S2508. on the other hand, the apparatus advances 
toastepS25lO. 

At the step S2510. the apparatus makes a determi- 
nation as to whether or not Increase/decrease is to be 
outputted to the color printer 165. When making a deter- 
mination of YES, the apparatus outputs images of por- 
tions (increased and decreased portions) added and 
deleted by proof reading to the color printer 165 along 
with the images of the matching portions (step S251 1). 
When making a determination of NO at the step S2510. 
on the other hand, the apparatus returns to the step 
S2502. 

Thus, the apparatus outputs inspection results in 
the specified format. The above is the first exemplary 
image inspection processing according to the second 
embodiment. 

(2-3. Second Exemplary Inr^ge Inspection Processing) 

Fig. 50 illustrates the flow of second exemplary 
image inspection in the image inspection apparatus 
according to the second embodiment of the present 
inverrtion. 

In this example, the apparatus regards first revise 
film digital data FD1 (corresponding to first digital image 
data) as a reference image, and conpares the same 
with second revise film digital data FD2 (con-esponding 
to second digital image data), regarded as an object 
image, obtained by performing correction on the basis 
thereof. 

First, the film output unit 173 forms a first revise 
original plate film F1 (corresponding to an image 
recording medium) by the first revise film digital data 
FD1 received from the digital data output unit 164, for 
forming a first revise press plate PI in the press plate 
exposure unit 175 on the basis thereof, applying the 
same to the proof press 1 81 and outputting a first revise 
proof sheet PS1. 

Then, the apparatus corrects the first revise film 
digital data FD1 in the aforementioned manner on the 
basis of the first revise proof sheet PSI, for obtaining 
the second revise film digital data FD2 (Figs. 50 to 54 
also illustrates correction of changing "O" in the first 
revise to "0"). The apparatus compares the first revise 
film digital data FD1. regarded as the reference image, 
with the second revise film digital data FD2. regarded as 
the object image, in the inspection processing computer 
163 for performing image inspection. The apparatus 
compares the data FD1 and FD2 with each other simi- 
larly to the first exemplary image inspection. 

The operator confirms the result of this inspection 
through the monitor of the inspection result output com- 



puter 162, or by outputting the same through the color 
printer 165 or the monochrome plotter 166. 

The apparatus compares the film output digital 
image data with each other in the at30ve through neither 
5 scanner input computer 161 nor scanner 160, since no 
loading of the products is necessary. 

<2-4- Third Exemplary Image Inspection Processing) 

10 Fig. 51 lllustoates the flow of third exemplary image 
inspection in the image inspection apparatus according 
to the secorrd embodiment of the present invention. 

In this example, the apparatus regards first revise 
press plate digital data PD1 (corresporxlmg to first dig- 

15 ital image data) as a reference In^ge, and compares 
the same with second revise press plate digital data 
PD2 (corresponding to second digital image data), 
regarded as an object image, obtained by performing 
correction on the t>asis thereof. 

20 First, the film output unit 174 forms a first revise 
press plate PI (corresponding to an image recording 
medium) by the first press plate film digital data PD1 
received from the digital data output unit 164, for apply- 
ing the same to the proof press 171 and outputting a 

25 first revise proof sheet PSI . 

Then, the apparatus con-ects the first revise press 
plate digital data PD1 in the aforementioned manner on 
the basis of the first revise proof sheet PSI , for obtain- 
ing the secorxi press plate digital data PD2. The appa- 

30 ratus compares the first revise press plate digital data 
PD1 , regarded as the reference image, with the second 
revise press plate digital data PD2. regarded as the 
object image, in the inspection processing computer 
163 for performing image inspection. The apparatus 

35 compares the data PD1 and PD2 with each other simi- 
lariy to the first exemplary in^ge inspection. 

The operator outputs the inspection result from the 
inspection result output computer 162. the color printer 
165 or the monochrome plotter 166 for confirming the 

40 same. 

The apparatus compares the press plate output 
digital image data with each other in the above through 
neither scanner input computer 161 nor scanner 160, 
since no loading of products is necessary 

45 

(2-5. Fourth Exemplary Image Inspection Processing) 

Fig. 52 illustrates the flow of fourth exemplary 
image inspection in the image inspection apparatus 
50 according to the second embodiment of the present 
inverrtion- 

In this example, the apparatus regards a first revise 
proof sheet PSI (corresponding to a first image record- 
ing medium) as a reference and conrtpares the same 
55 with second revise film digital data FD2 (corresponding 
to second digital image data), regarded as an object 
image, obtained by performing correction on the basis 
thereof. 
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First the film output unit 173 forms a first revise 
original plate film F1 by first revise film digital data FD1 
(not shown) received from the digital data output unit 
164. and the apparatus forms a first revise press plate 
P1 In the press plate exposure unit 175 on the basis 
thereof and applies the same to the proof press 181 for 
outputttng the first revise proof sheet PS1 . 

Then, the apparatus corrects the first revise film 
digital data FD1 in the aforementioned manner on the 
basis of the first revise proof sheet PS1 . for obtaining 
the second revise film digital data FD2. The apparatus 
compares digital image data (con^esponding to first dig* 
ital image data) obtained by loading the first revise proof 
sheet PS1 by the scanner 160. regarded as the refer- 
ence image, with the second revise film digital data 
FD2, regarded as the object image, in the inspection 
processing conputer 163 for performing image inspec- 
tion. The apparatus compares the proof sheet PSI and 
the digital data FD2 with each other similarly to the first 
exemplary image inspection. 

The operator confirms the result of this inspection 
through the monitor of the inspection result output com- 
puter 162. or by outputting the same from the color 
printer 165 or the monochrome plotter 166. 

<2-6. Rfth Exemplary Image Inspection Processing) 

Rg. 53 illustrates the flow of fifth exenplary image 
inspection in the image inspection apparatus according 
to the second embodiment of the present invention. 

In this example, the apparatus compares first revise 
film digital data FD1 (corresponding to first digital image 
data), regarded as a reference image, with an original 
plate film Fl (corresponding to image recording media), 
regarded as an object, obtained on the basis thereof. 

Rrst the film output unit 173 forms the first revise 
original plate film Fl through the first film digital data 
FD1 received from the digital data output unit 164. 

Then, the apparatus compares the first revise film 
digital data FD1. regarded as the reference image, with 
the digital Image data (corresponding to second digital 
image data), regarded as the object Image, otnained by 
loading the first revise original plate film Fl with the 
scanner 160. in the Inspection processing computer 163 
for performing image inspection. The apparatus com- 
pares the data FD1 and FD2 with each other similarly to 
the first exemplary image inspection. 

The operator confirms the result of this inspection 
through the monitor or the inspection result output com- 
puter 162. or by outputting the same through the color 
printer 1 65 or the monochrome plotter 166. 

<2-7. Sixth Exemplary Image Inspjection Processing) 

Rg. 54 illustrates the flow of sixth exemplary image 
inspection in the image Inspection apparatus according 
to the second enntx)diment of the present invention. 

In this example, the apparatus regards first revise 



press plate digital data PD1 (corresponding to first dig- 
ital Image data) as a reference image, and compares 
the same with a first revise press plate P1 (correspor^d- 
ing to an image recording medium), regarded as an 

5 object, obtained on the basis thereof. 

. Rrst, the film output unit 174 forms the first revise 
press plate PI the first press plate film digital data 
PD1 received from the digital data output unit 164. 
Then, the apparatus compares the first revise press 

10 plate digital data PD1 . regarded as the reference Image, 
with the digital image data (corresponding to second 
digital image data), regarded as the object image, 
obtained by loading the first revise press plate PI with 
the scanner 1 60. in the inspection processing computer 

15 163 for performing image inspection. The apparatus 
compares the data with each other similarly to the first 
exenplary image inspection. 

The operator confirms the result of this inspection 
by outputting the same through the Inspection result 

20 computer 162, the color printer 165 or the monochrome 
plotter 166. 

C2-8. Effects and Modifications) 

25 According to the second embodiment of the present 
invention, as hereinat>ove described, the apparatus 
compares the digital image data such as the press plate 
digital data PDI or the film digital data FDI with other 
image data for perbrming image inspection, whereby 

30 prec'^e image inspection can be made as compared 
with comparison inspection employing only image data 
possibly having dust resulting from reading of products 
with a reader or causing errors. 

Further, formation of products can be reduced as 

35 hereinabove described, whereby the cost thierefor can 
be reduced and a time for such formation can be omit- 
ted. 

In addition, the apparatus regards the first revise 
film digital data FDI and the second revise film digital 

40 data FD2 as reference and object images in the second 
exemplary image Inspection processing while regarding 
the first revise press plate digital data PD1 and the sec- 
ond revise press plate digital data PD2 as reference and 
object images in the third exemplary image inspection 

45 processing for conparing the same with each other for 
performing image inspection, whereby Image inspection 
can be performed In a short time without outputting the 
second revise original plate film F2 and the second 
revise press plate P2 and the cost for the second revise 

so original plate film F2 and the second revise press plate 
P2 can be reduced. Further, the apparatus conpares 
only the digital image data immediately before formation 
of the second original plate film F2 or the second revise 
press plate P2 for performing inspection without 

55 employing data obtained by reading the same with the 
scanner 160. which may cause dust or enters. wherel>y 
precise image inspection can be performed. 

While the press plate and the proof sheet have sin- 
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gle page (i.e. an unit image) of mounted images in the 
second embodiment the present invention is not 
restricted to this but the apparatus may alternatively 
compare image data of each page of press plate or a 
proof sheet prepared by photoimposing identical 
images on eight pages or the like wHh a single-surface 
digital image. 

While the digital data output unit 164 handles TIFF 
digital image data in the second embodiment, the 
present invention is not restricted to this but RIP or BMP 
image data may be harried. 

While the apparatus compares the images of the 
first and second revises vtnth each other in the second 
emtxxjiment. the present invention is not restricted to 
this but the apparatus may alternatively compare 
images of the second revise and a third or higher order 
revise with each other 

While the first to sixth examples of irrrage inspection 
processing are described with reference to the second 
embodiment, the present invention is not restricted to 
this but image inspection may be performed by corrpar- 
ing a first revise press plate P1 prepared from an origi- 
nal plate film with second revise film digital data FD2 or 
conrpartng image data obtained by reading images of 
image recording media such as an original plate film 
and a proof sheet with each other. 

While the invention has t>een shown and described 
in detail, the foregoing description is in all aspects illus- 
trative and not restrictive. It is therefore understood that 
numerous modifications and variations can be devised 
vyithout departing from the scope of the invention. 

The features disclosed in the foregoing description, 
in the claims and/or in the accompanying drawings may, 
both separately and in any combination thereof, be 
material for realising the inverrtion in diverse forms 
thereof. 

Claims 

1. An image inspection apparatus in a plate making 
process regarding a proof sheet recording an 
image as a reference arKl any of an original plate 
film being corrected on the basis of said proof 
sheet, a press plate being ot>tained by performing 
exposure/development through said original plate 
film, and another proof sheet being prepared from 
said press plate as an object and said image 
inspection apparatus for comparing said reference 
with said object and inspecting the same, said 
image inspection apparatus comprising: 

a) holding means capable of holding said refer- 
ence atKl said object; 

b) illumination means for illuminating said refer- 
ence and said object being held by said holding 
means; 

c) image pickup means for receiving light from 
a subject to be read being one of said refer- 



ence and said object for picking up an image on 
said subject to be read when said subject to t>e 
read is held by said holding means while 
receiving light from arxjther object being the 
5 other one of said reference and said object and 

picking up an image on said another subject to 
be read when said another subject to be read is 
held by said holding means; 

d) an optical system for guiding said light from 
10 either said subject to be read being held by 

said holding means to said image pickup 
means; 

e) difference detection means for comparing 
said images on said reference and said object 

15 with each other on the basis of image informa- 

tion being outputted from said image pickup 
means and detecting mismatching portions: 
and 

f) output means for d splaying a detection result 
20 by said difference detection means. 

2. The image inspection apparatus in a plate making 
process in accordance with claim 1. wherein said 
optical system has a movable lens group being 

25 nriovable in an optical axis direction and said optical 
system is guiding light from an image recording 
medium being held by said hokling means to said 
image pickup means through said movat>le lens 
group. 

30 said image inspection apparatus further 

comprising: 

g) lens driving means for driving said movable 
lens group in said optical axis direction arKj 

35 locating said movable lens group on a plurality 

of magnification set positions thereby varying 
the magnification of said optical system at a 
plurality of set magnifications, 

40 said lens driving means comprising: 

g-1) a driving source for driving said movat}le 
lens group in said optical axis direction, and 
g-2) an intermittent transmission mechanism 
45 for transmitting driving force from said driving 

source to said movable lens group during loca- 
tion of said movable lens group between said 
plurality of magnification set positions while 
intercepting said transmission of said driving 
so force to said movable lens group upon location 

of said movat^e lens group on any one of said 
plurality of magnification set positions. 

3. The image inspection apparatus in a plate making 
55 process in accordance with claim 2. wherein said 

intermittent transmission mechanism comprises: 

g-2-1) a cylindrical member having a larger 
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inner diameter than the nraximum diameter of 
said movable lens group with a groove portion 
being provided on said cytindrtcal member 
outer peripheral surface, said cylindrical menrv 
ber being arranged to be rotatable about said 
optical axis, and 

g-2-2) a follower part being mounted in an 
outer peripheral direction from an edge of said 
movable lens group so that its fonward end por- 
tion is movable along said groove portion while 
being engaged with said groove portion, 

said groove portion comprising a plural- 
ity of horizontal groove portions t>eing provided 
on said outer peripheral surface in parallel with 
the direction of rotation of said cylindrical mem- 
ber in correspondence to said magnification set 
positions, and an inclined groove portion being 
provided on said outer peripheral surface of 
said cylindrical member to be inclined with 
respect to said direction of rotation for coiqsling 
said plurality of horizontal groove portions with 
each other. 

4. The image inspection apparatus in a plate making 
process in accordar^ce with claim 2, wherein a 
structural body comprising of said illumination 
means, said image pickup means, said optical sys- 
tem and said lens driving means is integrally mova- 
ble in parallel with said holding means, 

said image pickup means being adapted to 
sequentially pick up partial images of said image 
recording medium being held by said holding 
means while integrally stepping with said illumina- 
tion means, said inr^ge pickup means, said optical 
system and said lens driving means in units of 
ranges capable of picking up images by said image 
pickup means, so that said image pickup means 
picking up the entire image of said image recording 
medium. 

5. The image inspection apparatus in a plate making 
process in accordance with claim 4, further com- 
prising: 

h) movement adjusting means for dianging the 
amount of step movement of said structural 
body in response to a being set magnification 
of said optical systeni 

6. The image inspection apparatus in a plate making 
process in accordance with claim 2, wherein said 
illumination means \s a round fluorescent lamp, the 
central axis of said round fluorescent lamp match- 
ing with said optical axis. 

7. The image inspection apparatus in a plate making 
process in accordance with claim 1 , wherein said 
image pickup means is adapted to pick up an image 



on each said sutDject to be read as a color image, 
reference and object images being images on said 
reference and said object are color images respec- 
tively, 

5 said image inspection apparatus further 

comprising: 

i) color component adder means for obtaining 
color conponent sums by adding up a plurality 
10 of color components every pixel as to respec- 

tive ones of said reference and object images, 
and 

j) optimum displacement deciding means for 
relatively displacing said reference and object 

IS Images in various ways for determining match- 

ing degrees of spatial distributions of said color 
component sums of respective said pixels of 
said reference and object images in respective 
ones of said displacements and deckiing that 

20 having maximum said matching degree as an 

optimum displacement. 

said difference detection means conparing 
said reference and object images with each other in 
25 a state displacing said reference and object images 
by said optimum displacement for detecting the dif- 
ference between said reference and object images. 

8. The image inspection apparatus in a plate making 
30 process in accordance with claim 7. wherein said 

optimum displacement deciding means comprises: 

j-1) section image forming means for dividing 
said reference and object images into small 
35 sections in each said displacement for obtain- 

ing reference and object section images 
respectively. 

j-2) color conponent sum adder means for 
applying processing of adding/projecting said 

40 color component sums in respective axis direc- 

tions of a prescribed two-dimensional rectan- 
gular coordinate system in each said 
displacement to said reference and object sec- 
tion images thereby obtaining reference and 

45 obj ect waveforms, 

j-3) compare means for comparing said refer- 
ence and object waveforms with each other in 
each said displacement thereby determining 
degrees of matching of said reference and 

so object waveforms, and 

j-4) displacement deciding means for deciding 
a displacement for the maximum one of said 
degrees of matching in each said displacement 
as said optimum displacement 

55 

9. The image inspection apparatus in a plate making 
process in accordance with daim 8, wherein a plu- 
ralrty of two-dimensional rectangular coordinate 
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systems being previously classrfied into a priority 
coordinate system and another coordinate system 
and having different directions of coordinate axes 
respectively are defined as said two-dimensional 
rectangular coordinate system, 

said color component sum adder means is 
adapted to obtain said reference and object wave- 
forms as to respective said axes of said priority 
coordinate system and said another coordinate 
system, and 

said displacement deciding means Is 
adapted to decide said optimum displacement by 
con-ecting a proper displacement being specified in 
response to said degrees of matching in said prior- 
ity coordinate system by a proper displacement 
being specified in response to said degrees of 
matching in said another coordinate system when 
said degree of matching in said priority coordinate 
system is smaller than a first threshold value and 
said degree of matching in said another coordinate 
system is larger than a second threshold value. 

10. The image Inspection apparatus In a plate making 
process in accordance with claim 9. wherein said 
another coordinate system is a coordinate system 
being obtained by relatively rotating said priority 
coordinate system by 45**. 

11. Hie Image Inspection apparatus in a plate making 
process in accordance with claim 1 , wherein said 
output means outputs a mismatch mark indicating 
mismatch onto an output paper while making said 
mismatch mark con-espond to a mismatching posi- 
tion being detected by said difference detection 
means. 

12. The image inspection apparatus In a plate making 
process In accordance with claim 1 1 , wherein said 
output paper is a transparent or translucent paper, 
said output means outputting only said mismatch 
mark onto said output paper. 

13. The image inspection apparatus in a plate making 
process in accordance with claim 1 1 , wherein said 
output means superposes said Image of said refer- 
ence with said mismatch mark with each other and 
outputs said image of said reference and said mis- 
match mark onto said output paper. 

14. The inr^ge inspection apparatus in a plate making 
process in accordance with claim 1 1 . wherein said 
output means superposes said image of said object 
and said mismatch mark with each other and out- 
puts said Image of said object and said mismatch 
mark onto said output paper. 

15. The image inspection apparatus In a plate making 
process in accordance with claim 11, wherein said 



output means superposes a decreased image 
t>eing deleted from said reference, an increased 
Image being added to said object, an image of a 
matching portion and said mismatch mark with 
5 each other and outputs said decreased image, said 

increased image, said image of matching portion 
and mismatch mark onto said output paper. 

16. The Image inspection apparatus in a plate making 
10 process in accordance with claim 13. wherein sakj 

Image pickup means picks up said image on each 
said subject to be read as a color image, said 
Images on saki reference and said object being 
color Images, 

75 ^ said image Inspection apparatus raising 
color concentrations of respective color conrtpo- 
nents forming an image of said matching portion in 
said image of said reference thereby approaching 
said Image of said matching portion to white. 

20 

17. The Image Inspection apparatus in a plate making 
process in accordance with claim 13, wherein said 
Image pickup means picks up said image on each 
said subject to be read as a color image, satd 

25 images of said reference and said object being 
color images, 

sakJ Image inspection apparatus rendering 
an image of a matching portion In said Image of 
said reference an achromatic Image. 

30 

18. An Image inspectk>n apparatus in a plate making 
process for performing Image Inspection by com- 
paring two image data being caused in different 
stages of said plate making process with each 

35 other, said image inspection apparatus comprising: 

a) means for comparing first digital image data 
with second digital image data arxl providing a 
comparison result: and 
40 b) means for outputting said comparison result, 

said first digital image data being 
selected from: 

digital Image data being obtained in a 
45 stage Immediately before recording in an 

image recording medium, arxJ 
digital image data being obtained by read- 
ing an image on an image recording 
medium. 

so 

said second digital image data being 
selected from: 

digital image data being obtained in a 
55 stage immediately t>efore recording in an 

image recording medium, arvJ 
digital image data being obtained by read- 
ing an image on an image recording 
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medhim. 

19. The image inspection apparatus in a plate making 
process in accordance with claim 18. wherein said 
first digital image data is obtained in said stage s 
immediately before said recording in an image 
recording medium of a predetermined type, and 

said second digital image data Is ofcDtained in 
a stage immediately before recording said first dig- 
ital image data in an image recording medium of io 
said predetermined type again after correcting said 
first digital Image data. 

20. The image inspection apparatus in a plate making 
process In accordance with claim 18, wherein said 75 
first digital image data is obtained by reading an 
image on a first image recording medium which is 
made of an original digital image data, and 

said second dig'rtal image data is obtained In 
a stage immediately before recording said original 20 
digital image data in a second image recording 
medium again after making correction on the basis 
of said image on said first image recording medium. 

21. The image inspection apparatus in a plate making 25 
process In accordance with claim 18. wherein said 
first digital image data is In said stage immediately 
before recording in said Image recording medium, 
and 

said second digital image data is obtained by 30 
reading said image on said image recording 
medium. 

22. An Image inspection method in a plate making 
process regarding a proof sheet being recorded an 35 
image as a reference and any one of an original 
plate film being corrected on the fc>asis of said proof 
sheet, a press plate being obtained by performing 
exposure/development through said original plate 
film, and another proof sheet being prepared from 40 
said press plate as an object for conparing said ref- 

. erertce with said object and inspecting said refer- 
ence and said object, said image inspection 
method comprising: 

45 

a) a first step of holding a subject to be read 
being one of said reference and said object by 
holding means and optically reading an Image 
on said subject to be read; 

b) a second step of holcfing another subject to so 
be read being the other one of said reference 
and said object by said holding means in place 

of said subject to be read and optically reading 
an image on said another subject to be read; 

c) a third step of corrparing said images being 55 
read in said first and second steps with each 
other and detecting mismatching portions; and 

d) a fourth step of displaying said mismatching 



portions. 

23. An image inspection method in a plate making 
process for performing Image Inspection by com- 
paring two image data being caused in different 
stages of said plate making process with each 
other, said image inspection method comprising 
steps of: 

a) comparing first and second digital image 
data with each other and providing a compari- 
son result: and 

b) outputting said comparison result. 

said first digital image data t>eing 
selected from: 

digital Image data being obtained in a 
stage immediately before recording In an 
image recording medium, and 
digital image data being obtained by read- 
ing an image on an Image recording 
medium. 

said second digital in^ge data being 
selected from: 

digital Image data being obtained in a 
stage immediately before recording in an 
Image recording medium, and 
dig'rtal image data being obtained by read- 
ing an image on an image recording 
medium. 

24. The image inspection method in a plate making 
process in accordance with claim 23. wherein said 
first digital image data is in said stage immediately 
before said recording in said image recording 
medium of a predetermined type, and 

said second digital image data is obtained in 
a stage immediately before recording said first dig- 
ital image data In an Image recording medium of 
said predetermined type again after correcting said 
first digital image data. 

25. The image Inspection method in a plate making 
process in accordance with claim 23, wherein said 
first digital image data is obtained by reading an 
image on a first image recording medium which is 
made of an original digital image data, and 

said second digital image data is obtained In 
a stage immediately before recording said original 
digital image data in a second image recording 
medium again after making coaection on the l^asis 
of said image on said first image recording medium. 

26. The image inspection method in a plate making 
process in accordance with claim 23, wherein said 
first digital image data is In said stage immediately 
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before said recording in said image recording 
medium, and 

said secorKi digital Image data b obtained by 
reading said Image on said image recording 
medium. 5 

27. The Image inspection method In a plate making 
process In accordance with claim 24. wherein said 
Image recording media of said predetermined type 

Is an original plate film. 10 

28. The image Inspection method In a plate making 
process In accordance with claim 24. wherein said 
Image recording media of said predetermined type 

Is a press plate. is 

29. The Image Inspection method In a plate making 
process In accordance with claim 25. wherein said 
first Image recording medium Is a proof sheet and 

said second image recording medium is an 20 
original plate film being corrected on the basts of 
said proof sheet 

30. The Image Inspection method In a plate making 
process In accordance with claim 25. wherein said 25 
first Image recording medium Is a proof sheet and 

said secoruJ image recording medium Is a 
press plate being corrected on the t)asis of said 
proof sheet. 
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